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"■•';;; >tc PREFACE 

"l-J^f-J/ TO THE SECOND £DITX<^. 

I In presenting a new edition of the Youth's Assistant* the Anther 

begs leave to tender <his gpateful acknowledgment for the liberal 
patronage his work has already received from an enlighteijl^d pub- 
lick. By his own observation and experience in teaching, he had 
become convinced that the Arithmeticks Jiitberto published^ to say 
nothing of the ^ant of order in the arrangement of the rules, were», 
' in general, either very deficient in demonstration, or too full and 
expensive for the use of common schools. He, therefore, commei^- 
ced this work with the view of uniting the simplicity of the one with; 
the demonstration of the other, hoping at the same time, by an 
orderly distribution of the rules into classes, according to their 
iimititode and dependence, and by a rejection of every thing which 
is not of real use to the scholar, to afford him more valuable matter 
than is to be found in any one of our common school Arithraeticks, . 
^ and at less expense. How far he has succeeded, is not for him to 

say. But from, the rapid sale of the preceding edition, he flatters 
himself that his attempt was not regarded as altogether fruitless. 
In the • present edition, very considerable additions and improve- 
ments have.been made. Besides the correction of many typograph- 
o ical errors, the number of practical examples has been much in - 
^ creased, several new notes have been added, the part on Mental 
?1 Arithmetick has been enlarged, and a short but comprehensive 
4 system of BookKeeping by Single Entry has been introduced.. 
Y^ New rules hav« also been substituted, in a few cases, in place of 
^ those given in the former edition, where it was thought the student 
Q would be benefited by the change, particularly in Duodebimats aii4 
Compound Proportion.. As it was the Author's design to combine 
the excellencies of the Arithmeticks now in use, i;i a lucid ted^ 
perspicuous manner, he has not aimed at originality/ but has selected 
freely from the works which came to his hand;^ 'such materials as 
he deemed suited to his purpose. / 

Grafteful' to those instructers, whole suggestions have led to many, 
of the improvements in the present edition, the Author now submits 
it to tlieir inspection, hoping it may be found still worthy of that 
approbation which they have so; freely expressed, and that it may,, 
in some measure, subserve the advancement of youth in the impor- 
tant science of nombers. 
Burlington^ Oct. Vfty 1^26. # 
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MENTAL ARITHMETICK. , 

INTRODUCTION. 



That frequent exercise in mental computations have a happj influence 
upon the mind, by inducing habits of attention, by strengthening the me- 
mory, and by producing a promptness of recollection, i&, at present, uni- 
versally admitted. And, that exercised of this nature should be more 
extensively introduced into our primary schools, is acknowledged and even 
urged by many of our most experienced and successful instructers. The 
success, which has, in most cases, attended the introduction • of Mental 
Arithmetick, would doubtless appear incredible to those unaccustomed to 
it. But experience has shown, that children may, in this way, be made 
acquainted with the first principles of Arithmetick, at as early an age as 
they can be taught the Alphabet and its most simple combinations. Clashes 
of children under nine years of age, by the force of memory and the aid of 
a few plain rules, without the assistance of pen or pencil, have been taught 
to multiply seven or eight figures by an equal number, enumerate and 
announce accurately the product, amounting to quintillions ; and then 
extract the squa{;e root of this lai*ge product, and state the root. and re- 
mainder, without varying a figure from the truth. 

In the ordinary course of Instruction, Arithmetick has been studied only 
by the boys ; and it has usually been deferred by them to the last portion 
of their attendance at school. The consequence has been, that few have 
become familiar with its first principles, before they have been obliged to 
quit school, and enter upon the business of life. Commencing the study 
of Arithmetick at this advanced period, the scholar is sensible he has but 
little time to devote to it, but, being determined to cipher through his book, 
he applies himself with diligence, yet he hurries on from rule to rule with 
such rapidity, that he learns nothing as he ought. He may indeed reach 
the end, and thus accomplish his principal purpose ; bat, of what he has 
gone over, scarcely a trace remains upon his mind. He has not even made 
himself thoroughly acquainted with any of the elements of the science ; 
nor has he made himself so familiar with the rules, as to derive from them 
any considerable practical advantage. It is asserted with confidence, that 
children, after having learned to talk, cannot too soon be made acquainted 
with numbers, and exercised in mental computations. But care should be 
taken, that the&e exercises be adapted to the age and capacity of the child 
—•that the questions proposed, be such as the child can fully con^prebend. 
And as very young children are scarcely capable of the exercise of ab- 
straction, the instructer will derive much advantage from the employment 
of sensible objects. The child will find no difficulty in conceiving sensible 
objects, that are before Um, to represent such as are absent, even at an 
age when they could form no conception of abstract numbers. After 
making the child acquainted with the nature of the several operations by 
means of these objects, he should be directed to perform the same by the 
force of memory, and he will, in this way, soon become familiar with fun- 
damental principles of Arithmetic, and his judgment, as it becomes matur- 
ed by age, will direct him in the application of these principles to practi- 
cal purposes. * He will at the same time be acquiring habits of attention, 
and a promptness of computation, which will be of inestimable value to 
him in after life. All this may be done as an aaMisement, and a relaxation 



.*.».£_ fc-l—ifc- 



*- •• 



MENTAL ARITHMETICK. V 

to the youD^ mind, without interrupting, in the least, its other pursuits ; 
S, and thus wf^y every boy and girl, of ordinary capacity, be made more thor- 
oughly acquainted with the elements of Arithmetick, before they arrive 
at the age of ten years, than most of our scholars are on leaving school, 
after having plodded througfh the whole Aritbmetick in the ordinary way. 
A knowledge of Arithmetick, at the present day, is scarcely less necessary 
to the female sex than to our own, and if the course be adopted, which is 
here recommended, it is believed, they will not be found less capable of 
proficiency in this science It is hoped that our teachers, both male and 
female, will take this subject into consideration, and use their exertions 
to bring about a reformation so desirable in the course of arithmetical inr 
struction. 

.^ ADDITION. 



1. I have t¥K> cents in one hand, 
and one in the other; how many have 
I in both? 

2. How many fingers have you on 
one hand ? 3. How many on both ? 

4. If you count your thumbs with 
your fingers ; how many will it makeP 

5. Aeorge- has three apples in one 
pocket and two in the other ; how 
many has he in both ? 

6. How many are three and two ? 

7. Henry has four cents and Geo. 
two ; how many have both ? 

8. David gave three cents for a 
lemon and five for an orange ; how 
many did he give for both ? 

9. Three and five are how many ? 

10. Peter had six cherries, and 
Dick gave him four n^ore ; how many 
had he then .•* 

11. John had seven nuts and Peter 
gave him two more ; how many had 
be then ? 

12. A man bought ^ barrel of flour 
for seven dollars, and a barrel of soap 
for four dollars ; how much did they 
both cost r* 

13. A man has six cows at one 
barn, and eight at another; how ma- 
ny has he at both ? 

14. Eight and six are how many ? 

15. A person bought a hundred 
weight of sugar for ten dollars, and 
a barrel of flour for seven dollars ; 
how much did he give for both ? 

16. A man travelled four miles the 
ilrst hour, three the next, and two 
the next; how far did he travel in 
the three hour.^ ? 

17. If I givL nine dollars for three 
sheep, and ten dollars for a cow, 



how much do I give for the cow and 
sheep ? 

18. Eight and four are how many ^ 
ly. Nine and five are how many ? 
20. Seven and seven are bow many.^ 
21. Seven & eight are how many.*^ 
2^. Nine & eight are how many ^ 

Nine & ten are how many f 
[4. Nine & nine are how many ? 
Eleven & nme are how many P 
Twelve &, nine are how many ? 
A boy gave to another boy six 
peaches, to another four, and had 
three left; how many had he at first ? 

28. A boy bought a slate fbr22cts. 
a pencil for three, and a spongy for 
six ; how much did the}* all cost ? 

29. A man eave seven dollars for 
a sleigh, gave~six dollars for ironing 
it, . and four dollars for painting it ; 
what did th^ whole cost ? 

90. A drover bought twenty-three 
sheep of one man, seven of another, 
and five of another ; how many did 
he buy of the three f 

31. A lady bought some pins for 
eleven cents, a comb for twenty -five, 
and some tape for eight cents ; what 
did they all cost ? 

32. Nine and eight and six are how 
many ? 

33. Five and. three and eleven are 
how many f 

34. Seven and four and twelve are 
how many ? 

35. Thirty- five and six and four 
are how many ? 

36. Forty-seven and three «nd 
seven are bow many f 

37. A man bought a cow for sev- 
enteen dollars, a hog for &fe dollars, 
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and tbree sheep for six dollars;, what 
did they all cost? 

38. From Buriing'toB to Montjpe- 
lier it is thirty -eight mile8,^aiid from 
Montpelier to Woodstock it is forty- 
sereo miles ; how far is it from Bur- 
ling^oa to VVoodstock ? 

§^. A man bougfht a horse for 
forty eii^ht dollars, a yoke of steers 
for twenty -three dollars and a half, 
and a cow for fourteen dollars and a 



half; how much did he ^ire for tilt^ 
three? 

40. How many are nineteen, and 
nine, and twenty-nine ? 

41. A boy paid ten cents for a. 
card of ^gingerbread, six cents for a 
pint of plumbs, lost twenty -eight 
cents at play, and had eleven cents 
left ; how many had he at firsif? 

42. How many are seventeen ani. 
seven and seventy-stx 7 



SUBTRACTION. 



1. David had six plums, and gave 
two of them to George ; how many 
had he left ? 

3. A boy had eight cents and lost 
three of them ; how many had he left ? 

3. , A man bought a barrel of flour 
for eight dollars, and sold it again 
for twelve dollars ; how much did he 
gain by the trade? 

4. A person bought nineteen lbs. 
of rice, and having lost a part of it, 
found he had nine pounds left ; how 
much did he lose ? 

5. A boy having twenty cents, 
bought one quart of plums for six 
cents, and a pound of figs for ten 
cents ; how many cents had he left ? 

6. A man bought a cow for sixteen 
dollars, and sold it again for twelve 
dollars ; bow much did he lose ? 

7. Seven less three are how many ? 

8. Eight less three are how many? 

9. Eleven less four are how many ? 

10. Twenty-one less four are how 
many? 

11. Thirty less six are how many? 

12. Six and ten less four are how 
many ? 

13 r^ine and fifteen less eight are 
how many ? 

14. A lady bought a comb for thir- 
ty-three cents, some tape for eight 
cents, and some needles for six cts. 
She gave fifty cents ; how much 
change must she receive ? 

15 Peter had twelve cents, and 
John gave him ten more, with which 
he bought eleven cents worth of 
cake; how many cents had he left? 

16 Twenty-one less nine are how 
many ? 



17. Twenty-seven less eleven are- 
how many ? 

18. A man owed seventy-five AoU 
lars, of which he paid at one time 
fifteen, and at another twenty -five 
dollars; how much remains to be 
paid? 

19. Twenty-five less eight apd six. 
are how many ? 

20. A person bought a horse for 
sixty dollars, a saddle, for twenty 
dollars, and a bridle for two dollars 
and a half, and sold them all toge- 
ther for eighty-six dollars ; did he- 
gain or lose ? and how much ? 

21. Twenty-one and eight and sev* 
en less seventeen are how many ? 

22. Thirty and forty less twenty 
and twenty-five are how many ? 

23. A lady bought two yards of 
calico for sixty-two cents, a yard of 
ribbon for twenty -one cents, and 
two skeins of silk for eight cents, 
and^pave a dollar bill; how much 
should she reoeiVe back? 

24. A barrel containing thirty- 
two gallons of elder, sprung a leak,, 
and nine gallons run out ; how m'uch^ 
was there left? 

25. A man sold a droVer serea- 
sheep for twelve dollars, a yoke ot 
oxen for "sixty -eight dollars, two- 
cows for twenty-six dollars, and re-, 
ceived in paymept one hundred doK 
lars ; how much remains his' due ? ' 

26. If I buy a horse for seventy- 
dollars, and a saddle for nineteen, 
dollars, and sell them both for nine- 
ty-five dollars, do I lose or gain, aad: 
how much ? ^"^ 
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MULTIPLICATION, 



i. What cost two apples at one 
Sieat a piece ? 

3. What cost tvrd leflnens at two 
cents a piece ? 

3. What cost four yards of tape 
at two cents a yard l 

4. What cost three harrels of ci- 
^er at three dollars a barrel ? 

5. At four cents a piece what will 
three orang^es cost ? 

6. At four cents a yard what will 
'four yards of ribbon coat ? 

7. If a man trarel three miles an 



hour, how fa)r will he trarel in six 
hours ? 

8. What will eight yards of cloth 
cost at four dollars a yard ? 

9. What will six pounds of raisins 
cost at nine cents a pound ? 

10/ What will seycn yards of shirt- 
ing cost at three shillings a yard ? 

11. What will sixteen yards of 
shirting cost at ten cents a yard? 

12. If four bushels of wheat make 
a barrel of flour ; how many bushels 
will it take to make eight barrels ? 



Two times two ? 
Two times three ? 
Turo times four ? 
Two times five ? 
Two times six ? 
Two times seven ? 
Two times eight ? 
Two times nine ? 
Two times ten ? 
Two times elcFcn ? 
Two times twelve f 
Three times three ? 
Three tiiaes four? 
Three times fire ? 
Three times six f 
Three times seven ? 
Three times eight ? 
Three times nine ? 
Three times ten ? 
Three times eleven? 
Three times twelve ? 
Four times fouv ? 



Multiplication Table. 

How many are 
Four times five ? 
Four times six ? 
Foqr times seven ? 
Four times eight ? 
Four times nine ? 
Four times ten ? 
Four times eleven ? 
Four times twelve ? 
Five times five ? 
Five times six ? 
Five times seven ? 
Five times eight ? 
Five times nine ? 
Five times ten ? 
Five times eleven ? 
Five times twelve? 
Six times six ? 
Six times seven ? 
Six times fight ? 
Six times* nine ? 
Six times ten ? 
Six times eleven ? 



Six times twelve ? 
Seven times seven ? 
Seven times eight ? 
Seven times .nine ? 
Seven times ten ? 
Seven times eleven i , 
Seven times twelve ? 
Eight times eight ? 
Eight times nine ? 
Eight times ten ? 
Eight times eleven ? 
Eight times twelve ? 
Nine times nine ? 
Nine times ten ? 
Nine times eleven ? 
Nine times twelve ? 
Ten times ten ? 
Ten times eleven ? 
Ten times twelve? 
Eleveii times eiev«B ? 
Eleven times twelve ? 
Twelve times twelve ? 



13. What will twelve pounds of 
butter cost, at twelve and a jj^sdf 
cents a pound ? 

14. If a person eavn five dollars a 
week, how mslch does he earn in 
twelye weeks ? 

15. If a person earn seven shil- 
lings a day, bow much does he earn 
in nine days ? 

16. At twelve cents a pound, 
what will eleven pounds of sugar 
cost? 

17. Peter has fifteen cents, and 
John has three times as many ; how 
oany haa John? 



18. A certain room has four win- 
dows, each containing eighteen 
panes of glass ; how many panes are 
there in the whole ? 

19. A ream of paper contains 
twelhty quires, of twenty-four sheets 
each ; how many shee^ in a ream ? 

. 20. What will nineteen bowels 
of potatoes cost, at eighteen cents'^ 
bushel ? 

21. What will twt^.nty-one barrels 
of cider cost, at seventy *five cento 
a barrel ? 

22. What will fifty sheep co8t« at 
one dollar twenty cents a piece ? 
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DIVISION. 



1. If two apples cost four cents, 
how much is that a piece ? 

2. If three lemoDs cost nine cents, 
how much is that a piece ? 

3. A lad had twelve plums, which 
he divided equally amongc six bojs ; 
how many did each have ? 

4. If you divide twenty dollars e- 
qually among four men ; how much 
will each have ? 

5. In fifteen how many times five ? 

6. In twenty-one how many times 
seven ? 

7. In sixteen how many times four? 

8. In thirty how many times five ? 

9. In twenty-four how many times 
eight ? 

10. In eighteen how many times 
two? 

11. If a quire of paper cost twelve 
cents, how much is that a sheet ? 

12. If five lemons cost thirty cents, 
> how much is that a piece ? 

13. If fifty-four cherries be divid- 
ed among six girls, how many will 
they have a piece 7 



14> At twelve Cents a dozeiii, how 
much will half a dozen apples cost ? 

15 Ifnve pounds of sugarcoet fifty 
cents, what is that per pound ? 

16. if twenty yards of cloth cost 
six dollars, what is that a yard? 

17. In a certain cornfield are eight 
rows forty hills long ; how many hills 
are there ? 

18. A certain cornfield contains 
three hundred and twenty hills, and 
the rows are forty hills long ; how 
many rows are there? 

19. In five hundred, how many 
times twenty ? 

20. If a Ibushel of wheat cost 
eighty cents, how much is that a 
quart ; there being four pecks in a 
bushel, and eighc quarts in a peck ? 

21. In two dozen and a half, how 
many half dozen ? 

22. In a certain village are two 
hundred and eighty-five persons, and 
the average number in each family 
is Ave ; how many families are there? 



FRACTIONS. 



1. How much is one half and one 
fourth ? 

2. How much is one half and three 
fourths ? 

3. How much is five thirds and 
four thirds ? 

4. If you take one fourth from on^ 
half, what remains ? • * 

5. One third from two, what re- 
mains? 



6. One third and two sixths from 
one, what remains ? / 

7. One fourth and one half from 
two^ what remains ? 

8. If an apple be divided into ser- 
en equal parts, and you g^iye away 
five of them, how would you express 
the value of the parts disposed of? 

9. How the parts remaining ? 
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Explanation of Characters. 

9 

fis expressed bj two horizontal marks; thus, 100 
essEqaalitj < cts.»l dollar, sipiifies that 100 cents -are eqokl 
(.to 1 dollar. 

i is expressed by a cross formed bj one horizontal, and 

-I* Addition c one perpendicular mark. Thus 4^-9»9 signifies that 

( 5 addea to 4, is equal to 9. 

Ci9 expressed by one horizontal mark between the 

—-Subtractions numbers. Thus 7 — 4—3 signifies that 4 taken 

\ from 7, the remainder is equal to 3. 

Cis expressed by a cross formed by two oblique 
X Multiplication 4 marks. Thus 5x3>»15 signifies that 5 muiti« 

(^pKed by 3, the product is equal to 15. 
r is expressed by a horizontal line with a dot on 
M^^\f ti;«;<.;a» j ^^^^ *'^» or by a reversed parenthesis. Thus 
^orK umsion< g^2^3^^ or 2)6(3 signifies that 6 divided by 2, 

^^ , \ the quotient is equal to 3. 

is expressed by four colons. Thus 2 : 6 :: 8 : 24 

signifies that 2 has the same proportion to 6, that 8 

has to 24. In arithmetical proportion two of the 

colons are placed horizontally ; thus 2 •• 4 :: 6 •• 8. 

p signifies the second power, or square of the number ovel* which 

_ it is placed. Thus "6p denotes the square of 6, or 6 x6»d6. 

|3 signmes the third power, or cube of the number. Thus 1[|s de- 

^ notes the cube of 6, or 6x6x6=216. 

\i signifies the square root. Thus sSii denotes the square root of 

56, or 6. 
1 ^ sign ifies the cube root. 
4^2=2, shows that the sum of 2 and 4, subtracted from 8, is 
equal to 2. The line over the 4 and 2 is called a vutcntem. 
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INTBODUCTION. 



ARITHMBTICK. 

AriikmeHck is the Bcienoe of numbers, and is of two kinds, iheoreHdc and 
pracUcaL 

TheareHck AriihmeUck treats of the nature of numbers, and shews the 
foundation of the rules for practical operations.* 

PracHeal Ariihmeiick is the method of applying* these rules to the solu- 
tion of questions and the transaction of business. 

In entering upon the study of Aritfametick, the first objects which de- 
mand the stodeot's attention are Notation and Numeratiou. With these 
he should endeavour to become familiar, as a knowledge of them is indis- 
pensable at every step of his future progress* 

NOTATION. 

JVololum is the method of writing, or expressing, any proposed number 
in characters or figures. 

There are two methods of expressing numbers, the Roman and the Aror 
bide. 

The Roman meihod is by letters of the alphabet. It is at present but 
.little used, except in numbering chapters, sections, and the like. 

The AfxUnck mMod is by characters, and is the one in general use. 

The Arabick chamoters^or figures are the ten following ; 1 one, 2 
two, 3 three, 4 fi>ur, 5 five, 6 six, 7 seyen, 8 eight, 9 nine, and dpher.f 
By repeating and yatyiag the position of these ten characters, all num- 
bers' whatever may be expressed. The nine first are called signififian^g- 
ure«| or digits, b€»cause they invariably point out, or express some particu- 
lar number. The cipher .standing alone has no signification ; but placed at 
the right hand of a siguitcant figure, it increases the value of that %iire 
in a ten fold proportion^ Thus 4 standing alone is four ; annex a ^phsr 
f40,) and it is forty ; anotlier cipher (400,) and it Is four hundred. Hence 
igures have a local as well as simple yalue ; and the local value depends on 
the distance of the fignre from the right hand, or place of units, each re- 
moval to the left increasing the ralue of the figure in a ten fold propor- 
tion. And the effect is the same, whether the plaees on the right be filled 
with ciphers or sig^nifioant figures. But this will appear more clearly 
from what fi>llows. 



. * The Theory of Arithmetick contained in this treatise will be mostly found 
in the Notes. 

t These characters were introdaced into Europe, from Arabia, by the Saracens 
about A.D. 991. The letters of the alphabet were used previous to this time. 
The following table exhibits a comparison of the two methods of notation. 



1 I. 

2 11. 

dill. 

4 IV. 
5 V. 



6 Vf.in X!.|16 XVI. 

7 VII. l« Xll.ln XV!I. 
8VIII. 13X111. ISXVIII. 
9 IX. 14XIV. 19 XIX. 

10 X. 15 XV.'20 XX. 
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X. 


20 


XX. 


30XXX.I 


40 


XL. 
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L. 



60 LX. 
70 LXX. 
80LXXX. 
90 XC. 

100 c. 



100 c. 

200 CC. 
300 CCC. 
400 CCCC. 
500 D or if>. 



600 . DC. 
700 Dec. 
800 DCCC. 
900DCCCG- 
1000 M, 



IS 



INTRODUCTION. 



NUMERATiesr. 

JfumeraHon teaches how to read any proposed nomher ex pressed in figures* 

We haye already observed that figures have a local as well as simple value. 

The method of determiaing these values may be learnt from the following 

Numeration Table. 
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The words at the head of the Table show the names of the several place* 
agaiDst which tbej stand, or the local value of the figures occupying 
those places. These words sfaoiild, in the first place, be perfectly com- 
mitted to memory, as- they are applicable to any sum or number. This 
being done, to enumerate any sum, observe the following Rulk "^To the 
simple value of each figure^ join the name of its place^ beginning ai €fce Uft, 
and reading towards Oie right. Thus 8 being in the ten's place in the table, 
is eighty, 9 in the hundred's place is nine hundred, 7 in the thousand's place 
is seven thousand, &c. Hence the whole number would read thus : six" 
trillions, four hundred and sixty-eight tliousands, seven hundred and sixty- 
four billions, two hundred and thirteen thousands eight hundred fifty-one 
millions, two hundred sixty-seven thousands nine hundred and eighty -seven. 

AppUcatioti. 

W^te the following numbers in their proper figures. Eight. Nine- 
teen. Eighty. Three hundred and sixty- nine. Fire thousand, three hun- 
dred and seven. Thirty thousand and fifty-nine. Two billions. Three 
trillions, six billions, seven millions and one hundihed thousands. 

Write the following numbers in words : 9, ^ 3^, 4090, 84704, 51^24^, 
42357440, 800000, 6000000, and 260400100220160. 

For the more easy reading of large numbers, it is customary to diride 
them into periods and half periods, as in the following Table : 

S( xtiij. (^uintiti. Quain;!. Trillions. Billions. Million?. Unite. 



Jferiod.*. 



Half i'rr. 



Figurt 9. 



Ih. on. tb. un. th. un. tb. un. th. un. th. un. cxt. cxn, 
211.974 321,934 108,642 320,123 458.620 512.346 254,162 ' 



Here it will be observed that in enumerating, the tame names are re- 
peated in each of the periods, and then the name of the period annexed. 
Thus the first period is two hundred fifty-four thousand, one hundred and 
sixty- two units; the second, ^y^ hundred, twelve thousand, three hundred 
Ibrty-fivc miUums\ the third, four hundred, fifty-eight thousand, six hun- 
dred and twenty billions^ &c. (fence a number consisting of twenty, thir- 
ty, forty, or more figures, after dividing it into periods, and knowing ih» 
name of each, can be enumerated with the tame ease as on^ consisting of 
six figures only. 
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ARITHMfiTICK. 



PART I. 



FUMDAMGNTAIi RUI^S. 

The Fandamental Rules of Arithmetick are four, Addition, 
Subtraction, Multiplication and division. They are called Princi- 
pal or Fundamental Rules, because one, or more of them is concer- 
ned in all arithmetical operations. Each of these rules is of two 
kinds, $%mpU and tompound. They are aintpk when the numbers 
employed are all of one sort, or denomination ; and comj^9und when 
the numbers enptoyed are of different denominations. 

After haying made himself familiar with Notation and Numera- 
tion, the scholar's next buaineas is to obtain a thorough knowledge 
of the four fundamental rules. If these are passed o^r slightly, lie 
will, in his future progress, meet with continual embarrassment But 
if he becomes master of each rule before he proceeds to the next, 
those difficulties, which would otherwise obstruct his progress, will 
entirehf vanish, or be surmounted with ease. 



SECTION I. 
SIMPLE RULES. 

SiMPLs Addition is the putting together of several numbers of 
the same denomination, into one whole or total number, called the 
sum, or amount Thus 5, 4 and 3 put together, their sum is 12. 

Rule**'-*!* Write the numbers to be added under one another 
with units and^r units, tens under tens, and so on, beginning at the 

* This rui€ and the method of proof, are foooded on the well known axioro^ 
*Uhe idhoh it equal to the nun of all Us parltJ*^ The reason of carrying for ten 
is that ten in any inferior column, is just equal to one in the next superior, as is 
evident^ from the nature of Notation. There are several other method^ of pror- 
mg Addition^ besides those given above. A very ingenioas one is by casting 
<mt the ninety and as this method, with the proper variations, is applicable to ail 
the fundamental rales, I shall proceed to explain it. The nines are cast out of 
a i>Qi9 by beginning at one end of the line of figures, and adding them tog<;(her, 
rejecting nine from the sum as often as it occurs. Example. '^C&st the nines 
out of 14^8. Beginning at the right bandy say 8 to 3 is 11, this being d and 2 
over, drop the 9 and say 2 to 8 is 10, reject 9 again, and say 1 to 4 is 5, and 1 
is 6. 6 then is the excess after casting the 9^9 otit of 14838. .Proceed in the. 
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SIMPLE ADDITION. 



right, and proceeding towar^d;tjie left, and draw a Hue below them. 

2. Add the right hand columfi, and if the sum be less than ten, 
write it below the line at the foot of the column ; but if it be ten, or 
more than ten. write down the excess of tjsns, and carry as many 
units as there ara tens to the next column, with which proceed as 
before ; and so on till the whole is finished, remembering at the last 
column to set down the whole amomit 

Proof.— Cut off the upper line of figures, and find the sum of the 
rest ; add this sum to the upper line, and, if their sum be the same as 
the first amount, or sum total, the work is right ; or, which is com- 
monly practised, be^in at the top and reckon downwards, and if it 
be right, this sum will be the same as the first amount 

Addition and Subtraction Table. 



1|£|3|4 5|6 7 8 9|10|U|12| 


2 4|5|6|7|8 9 10 11 


12 


13 14 


3 5 1 6| r 1 8| 91 10 11 


i2 


13 


14 1 15 


4| 6| 71 8i 91 lOi U 1 12 


13 1 14 1 15 1 16 1 


5\ 71 8| 9| 101 U 1 12> 13 1 14| 15 1 16M7 


6(8 9 1 10 1 11 1 12 1 13 1 14 1 15 1 16 M7 > 18 


7 9 10 Ml 12 13 ' 14 I 15| .6 1 17| L8 1 19 


8| 10 11 1 12 13 14 


15| 16| 17f 18f 19 UO 


9| 11 12 13 14 1 15 


!6| IT 18 1 19 20 


21 


10 12 '13 14 1 15 1 16 


17| 18 19 20 21 


22 



SXAMPLV. 

16433 
8 1 230 
90418 

128071 






7 
8 

5 4 

«s 1 



name way wHh all other namben. Then to prove Addition by castiog out tb« 
9*8, observe the followiog Rvlx. — Cast the 9^8 oat of each line of figaret in th« 
given 8uni> and write the eaceiMt ia a colamn at the right band. Add the es* 
cefses, and the 9's being cast oQt of this sum and the eum of the given numbers, 
if the two excesses are equal, the Addition is supposed to have been correct. 

Here the excess of the first line is 7, the second 8, the 
third 4, and the sum of the excesses is 19. Then casting 
the 9^8 out of 19, and also out of the sum 128071, and the 
excess, in both cases is.l ; therefore, the work is supposed 
to be right. This method of proof is in all cases subject to 
the inconvenience that a wrong operation may sometimes 
appear to be right, for if we change the places of any twa 
^ures in the sum^ the result will still be the same. 
This method depends upon a property of the number 9, which belonffs to no> 
other number, except 3, namely, that any number divided by 9 leaves the same 
remainder as the sum of its digits divided by 9. Thus 436 divided by 9, the re- 
mainder is 4 ; the sum of the digits in 436 is (4+3+6»)t3 and 13 divided by 
9 the remainder is 4 as in the former case, and the same is true universally, as , 
roav be analytically demonstrated. It may be prov»?d by Subtraction, thus ; 
Beginning at the left, add again each of the several columns, subtract the sums 
from the sums at the foot of the columns respectively, and write down the 
remainders, which must be joined each as so many tens to the sum of the column 
on the right ; if the work be right, there will be no remainder under the last 
column. See Example above. Here we add the left hand column, and find tbe 
sum 12, this taken from 12 leaves ; then add the next, and find it 7 ; this from 
8 leaves 1 : the sum of the next is 10, this from 10 leaves ; the next is 6 ; this 
from 7 leaves 1 ; the next is 11, this from 11 leaves 0; it is therefore right. 
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£xamples. 

1. What is the sum of 6432«*8224, 101 and 81, whenaikled tosedier ? 

3 "^ . ^ Having^ written the numbers acoordiof to tke rule, 

o § g •'S and drawn a line below tbem, beg^in with the right hand 

^ 13; g^ »S column and say, 1 to 1 is 2, and 4 is 6, and 2 is 8, which 

6 4 3 2 being less than fen, write it below the line at the foot of 

-....—.^ the column. Then proceed to the next column and saj, 

8224 StoOis 8, anddis 10, and 3 is 13 ; 13 beingone 10 

101 and 3 over, write down3» the excess, and carry 1 to the 

8 1 next colunm, saying 1 to 1 is 2, and 2 is 4, aaid 4 is 8, 

which write down. Then 8 to 6 is 14; this being the last 



\ 



Ans. 14 8 3 8 column, write down the whole number by placing 4 the 
.— — ^— excess of tens, under the column, and 1 the number of 
8 4 6 tens, at the left hand. 

To prove that the operation has been rightly perform- 



Proof. 14 8 38 ed, cut off the upper line of figures, and add the three 

lower lines as idready taught, setting their sum, 8406, 
below a line drawn under the first amount, with each figure directly under 
the line which produced it ; add this last sum to the upper line, and their 
sum, 14838, being the same as the answer, or amount of all the given num- 
bers, the work is considered to be right. 

By careful attention to this rule and its illustration by the preceding 
example, the student irill find but little diiBcolty in working the examples 
which follow. 



2. 
1 6423 
21230 
904 18 


3. 
3214 
1032 
352 1 


4. 

8642 

■ 3 124 

* 42 13 


5. 

1234567 

765432 1 

123456 7 


12 8 7 1 Ana. 


1 






111648 


1 2 8071 Proof. 

6, 7. 

8192735 12345 6789 

214268 12345678 

154 1320 1234567 

402 12 123456 


8. 

9876987 
7986698 
4343434 
21212 12 


• 

9. 

40004 

100606 

202020 

12 19 



* Applieation of the Rule. 

As arithmetick is usually; studied on account of its practical utility in 
transacting the business of life, it is important that the scholar acquire 
such a knowledge of each rule as he proceeds, as will enable him readily 
to apply it in practice, wheneyer occasion shall require. To aid him in 
obtaining this knowledge, and to give a scope lor the exercise of his 
judgment, a great variety of such questions will be giren under each rule 
as will be most likely to occur in the transaction of business. 
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1 . What is the amount of 2565 
dollars, 796 and 7009 dollars, 
when added together P 
2 5 6 5 



Ans. 





7 9 6 
7 9 


1 


3 7 


m m 


7 8 5 




Proof. 10 3 7 

2. A man has 3 fields of grass 
to cut, one containing 12, anoth- 
er 23, and another 47 acres ; 
how many acres are there in the 
whole ? Ans. 82 acres. 

3. Supposing a man has three 
barns, and at one of them he 
keeps 6 oxen, 8 cows, and 16 
calves, at another, 10 cows and 2 
oxen, and at the other, 8 steers 
and 1 1 heifers ; how many cattle 
are there in the whole? 

Ans. 61. 

4. The number of free white 
males in the United States at the 
last census, (1820,) was 3,995,- 
053, the number of free white 
females, 3,866,657, and the num- 
ber of every other description, 
1,776,239, what was the whole 
nttmber of inhabitants in the Uni- 
ted States at that time P 

Ans. 9,637,999. 



5. Sir I. Newton was born in 
the year 1642, and was 85 years 
Old when he died ; in what year 
did he die ? Ans. 1727. 

6. In a certain town there are 
8 schools, the number of scholars 
in the first is 24, in the second, 
32, in the third 28, in the fourth 
36, in the fifth 26, in the sixth 27, 
in the seventh 40, and in the 8th 
38 ; how many scholars in all the 
schools? Ans. 251. 

7. How many days in the 12 
calendar months ? Ans. S65. 

8. 1 have 100 bushels of wheat 
worth 125 dollars, 150 bushels of 
rye worth 90.dollarsand 90 bush- 
els of corn, worth 45 dollars ; how 
much grain have I, and what is 
it worth ? Ans. 340 bushels 
worth 270 dollars. 

9. There are two numbers, the 
least is 2575, and the difference 
is 1448, what is the greater ? 

Ans. 4023. 

10. A man killed 4 hogs weigh- 
ing as follows ; one 371, one 510, 
one 472, and one 396 pounds ; 
what did they all weigh r 

Ans. 1749 lbs. 

11. A man killed an ox, the 
meat weighed 642, the hide 105, 
and the tallow 92 pounds ; what 
did they all weigh P 

Ans. 839 lbs. 



1. What are the fundamental rules 

of aritbmetick ? 

2. Why are they called principal 

or fundamental rules ? 

3. Of how many kinds is each of 

these rules ? 

4. When are they simple ? When 

com pound ? 

5. What is Simple Addition ? 

6. What is the whole or total »am- 

ber called ? 



qUESTIOJ^S. 






7. How d^ you wite down the num- 

bers ^ be added ? 

8. WhQT^do you be^in the addUtion f 
.9. How is the amouut of each col- 
umn to beset down? 

10* What do^ you observe respect- 
ing the sum of the last column ? 

11. How is Addition proved? 

12. Why do you carry for 10 rather 
than any other number ' 



SIMPLE SUBTRACTION. 17 

9. Snimpit dbtttittactCoif ♦ 

Simple Subtraotiok is the method of taking a less number from 
a greater of the same denomination, so as to find the difference be- 
tween them ; as, 5 taken from 8, there remains 3, the difference. 

Th« greater of the given ntitoberii is called the Minuend^ the less, 
the Subtrahend, and the difference, the Remainder. 

Kule.* 

Write the less number under the greater, with units uiUder units, 
tens under tens, and so on, ^nd draw a line below them. Beginning 
at the right hand, take o^ch figure of the subtrahend from the figuce 
over it in'the minuend, and set the remainder directly below. 

If the Qgu re in the lower line be creator than the one over it^ 
suppose 10 to be added to the upper figure, always remembering, in 
such cases, tp caf ry I to t^ie next $gure in the lower line, with wnich 
proceed |is before ; and so on till the whol^e is finished. 

Proof. 

Add the remainder to the subtrahend, and if their sum be equal to 
( the minuend, the work is right. ^ t . ^ 

Exam^le^. * • * 

1. From 6485 subtract 4A93. 
Minuend. 6 4 8 5 Having placed the flfbmbers as the rule directs, 
Subtrahend. 4 2 9 3 begin at the right h^nd, and sayi 3 from 5 there 

■ remains 2, which write down, and proceed to the 
Remainder. 219 2 next* %ure, and say, 9 from 8; but 8 being less 

than 9, you must suppose JO to be added to 8, ma)|- 

]Prpof. 6 4 8 5 ing it 18, thep say S from 18 ther^ remains 9, which 

write down, proceed to the 'next figure, but be- 
cause yo^ borrowed 10 in tbe la^jt place, you must carry 1, saying 1 carried' 
to 2 is 3» and 3 from 4 there remains |, which write dovfn, and proceed 
again; 4 from 6, there remains 2, whic^ set down, an^l the work is done. 
Proof. To know whether you have performed the operatioxi correctly, 

* When tl>e figures in the subtrahend are .all less than their correspondent 
^gures in the minuend, the sum of the several di^.renio^s is evidently the true 
. differeftce between the nnoibers^ for as the sum of the parts is equal to the 
whale, so is the sani of the differences, of the similar parts eq%a] to the differ- 
ence of the whole. And when the figure in the subtrahend i» greater than its 
correspondent figure ip the minuend, borrowing ten, which is the value of a 
unit in the next highrer place, is in fact employing a unit of the next left hand 
figure of the tainoen^, before yoo arrive to it. But as this figure is npt actually 
i^iminished, the true balance is preserved, by increasing its correspondent figure 
in the subtrahend by 1. if, whep we borrow 10, we diminished the next figure 
in the minqend hj 1, we should proceed more agreeably to truth, and the 
result wQuId be the same as by the tale. 

i^he truth of the method of proof is obvious ; fpr it is plalnthat th(5 difference 
•f two numbers added to th% leis miljt equal the greater. To prove Subtrac- 
tion by casting out th^ d>s, subtract the excess of 9^s in the subtrahend' from 
the excess in the minuend, and if the remainder be equal to the excess of 9^8 
in the remainder of the given si|m, the work is supposed to be right. N. B. 
When the excess of thjB» remainder is less than the excess in the eubtrabend, 8 
must be added to it before subtracting the excesses* 
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SIMPLE SUBTRACTION. 



add the remainder 2192, to the subtrahead, 4293, and the luin 6485 bein|f 
equal to the minuend, the work is right. 



From 3287625 
Take 2343756 



3. 

5327467 
1008438 



4. 

7821360a 

27821850 



5. 

12345687 
3456289 



Rem. 943869 



Proof. 3287625 



Application. 



1. "Sir I.Newton was born in 
the year 1 64^, and died in 17^7; 
how mtinj years did he live ? 

Ans. 85 jears. 

2- Supposing a man to have 
Seen born in 1763, how old was 
he in 1820 P Ans. 57 jears. 

:j 3, What number is that which 
^ taken from 365, leaves 159 ? 

Ans. 206. 

4. If a roan have t254iead of 
cattle, how manjr will he havr 
after selling 8 oxen, 1 1 cows, 9 
steers and 13 heifers ? 

Ans. 84. 

5. Supposing jou lend a neigh- . 
bor 765 dollars, and he pays you 
at one time, 66 dollars, and at 
another, 125 doll^s ; how moch 
is there yet due ? Ans. 554. 

6. If you lend a friend 3646 
dollars, and he afterwards pay 



7. What number i$ that to 
which if you add 643, it will be- 
came 1 826 ? Ans. 1 1 83. 

8. How many years from the 
flight of Mahomet in 622, to A.D* 
1826 P Ans. I204years. 

9. America was discovered by 
Columbus in 1492, how many 
y^ars since ? 

U). A <>^ed B 485*0 dollars, of 
which he paid at one time 200 
dollars, at another 475, at ano- 
ther 40, at another 1200, and lit 
another 156 ; what remains due P 

Ans. 2779 dollars. 

1 1. The sum of two numbers 
is 64892, and the greater num- 
ber is 46234, what is the smaller 
number P Ans. 18658.. 

12. Ameri«i was discovered 
in 1492, and the settlement of 
New-England was commenced 
128 years afterwards; in what 



-.you 2998 dollars ; how much is j year was it commenced ? 

' «tiU rliiP P A no f^AQ A^llo I ^ Ana 



Still due P Ans. 648 dolls. | 



Ans. 1620. 



QUESTIOJ^S. 



1. What is Simple Subtraction f 

2. What are the given -numbers 

called ? 

3. What is the difference between 

them called ? 

4. How do you write down the num- 

bers for Subtraction ? ' 



5. Where do you begin to subtract * 

6. What is to be done whenr the fig- 

ure in the lower line is iai^ger 
than the one over it f 

7. In such cases what do you do to 
the next fig'ure in the lower line P 

8. ijow c!o you prove Subtraction ^ 



SIMPLE MULTIPLICATION. 

*-■-*''■''■ 

3. SittiDlr J»Pul^dtt(At(oii, 
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c 

Simple Multiplicaiion is tlie method of finding the amount of a 
given number, by repeatino; it any proposed number of times ; as, 6 
repeated 4 times, or 4. times 6 is 24.* 

. In Multiplication there must be at least two numbers given to 
find a third. 

The two given numbers spoken of together are called /flexors. 
Spoken of separately, the number to be repeated, or multiplied, is 
called the multiplicand, the number by which it is repeated, or mul- 
tiplied, is called the multiplur^ and the number found by the opera- 
tion is called the product. 

Before the scholar can proceed \r\ this rule, the following taWe 
must be thoroughly committed to memory. 

Multiplication and Division Table. 



% i 2 31.4 J 6 7|8(91 iU 1 II )^2 % 


32. 4 6 B 1 10 I 12 1 J4- 1 iH \6 20 


>2 24 J 


5 3 , b \ 9. ; '2 1 !•> 18 ] 21 ^ -^.4 27 | 30 


36 5' 


5 4 8 i2 i 10" 20 24 4 ^ 32 3'i 40 44 48 ^ 
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24 t 36 


48 6f) 1 72 1 84 1 96 1108 i 


12D |132 |144 5 



Use o/ tfte preceding Table for Multiplication.— -Tm^ the multi- 
plier in the left hand column and the multiplicand in the upper linej 
the product will be found in the line with the multiplier, directly 
under the multiplicand. Thus 48 the product of 6 and 8, is found 
in the ^ine with 6 under 8. 

For Division. — Find the divisor in the left hand column, run your 
ejre along to the right haod till you find t'le dividend, and ri^ht 
over it in the uppier linels the quotient. Thus 48 divided by 6 the 
quotient i& 8. 



* Maltiplication is only an abridged method of ^ddiiion^and all (he.qqestions 
in Multiplication may be solved by tiiat rule. Thua 6 rnnitiplied by 4^ is the 
same as 4 siKet added together, or 6^4=6+64^6+6=24 But the solj^ion 
by addition would be eztreaieiy tedious, particularly wi^eu the aultipi4er it a 
large number. 
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80 SIMPLE MULtlPLlCATIOiSf. 

.\ Rule.* 

1. Write (he multiplier under the multiplicand, with units under 
units, tens under tens, and so on, and draw a line under tbem* 

2. Begjn at the right hand ahd multiply all the figures of the rool- 
tiplicaatt sejjarately by each figure of tne itioltiplier, setting the first, 
figure of the product directly under the figure bf the liiultipiiei^, 
which is etnplrtyeil, and carryififg for the teiis as in Addition. 

3. Add these several prbducts together, and their sum is the total 
product, or answer required. 

Prodf-t 
Make the former multiplicand the multiplier, and the former 
multiplier the multiplicand, and proceed as before ; if the product 
be equal to the former, the product is right. , " ' 

Kxamples. 

1. Multiply 376 by 4. 

3 7 6 Hfere 4 times 6 is IM, 

4 which being 2 tens aiiB 4 

■ over, write down the 4 and 

15 4 say 4 tiroes 7 is 28 and 2 

carried, is 30; write a ci- 

|>her and say a^aiii 4 times 3 is l2, 

^ndS^arried is 15, which write down, 

and the work is done. 



2. Multiply 4S by 25. 

OPERATION. ' PROOF. 

4 3 2 5 

2 5 4 3 



7 5 
9 




Ans. 1075 1075 



•When the taultiplier is a single digit, multiply tag every figure of the miiHi- 
plicand by that digit, is evidenfly multiplying the whol* by it ; aad carrying 
fbr the tens ts only assigning the several parts of the product to thbir proper 
niaces. This niupt be obvidUF from the following analysis of the first examples. 
Multiplicand. 3 7 6 or 3 7 6 Here 4 tiroes 6 is 54, 7 being in the 

Multiplier. 4 -4 place of tens, is 70, and 4 times 70 is 280, 

and 3 being in the plabe of hundreds, is 

Product. 15 4 2 4 ^00, and 4 times 300 is 1200. Here the 

2 8 tnultiplicand is divided into t)art8, and 
* 12 ^ach of the parts multiplied by 3. Their 

product added together amounts Co 1504, 

16 4 'the same as by the role. • 

Whfere the multiplier consists of more than 1 digit, it is considered to be di- 
vided into as many parts as th«re are digits, and the whole multiphcandbe,^^ 
multiplied by each of these parts, is evidentiy multiplied by the whole muUi. 
plier. - The product arising from multiplying by the second figure m the muHi- 
plier, or the figure in the place of tens, is ten tU^es as great \V* J7"*l 11 
that figure occupied the unit's place, and that arising from the third figure *,^e 
hundred times as great, and so od, and these values are truly expressed .by 
wrS the first figlre oV each predict directly «pder 1 he iigi^ ^^'llTf 
multiply, as will be evident by inspecting the operation ; h^ce the sum ot 
Se seve^ral products is the product of the whole mulUplicand iftto .the whole 

"""t I'hiB method of proof depends upon the proposition that two numbers being 
multiplied together, either of them may be made the multiplier, or t^a^ n»^K»P"- 
cand, and the product will still be the salne, which may be thus provfed.— Sup- 
pose the two factors to be 6 aud 3. . . . ^ •« „ lin* it i« 
1 1 1 1. 1. K Now if we write three linetof Is with six Is in a line^it is 
1 1' r 1 1 1 evident th^t the whole number of Is will make aa many 

1 1 1 1 1, 1! times 6 asUhere are lines, that is, 3 times 6, and as many 
1, 1, 1, 1, 1, 1, t ^ ^ . g ^.^^^ 3, Hence it 
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Product 

Prod. 

Prod. 

Prod. 

Prod. 

Prod. 



75868 

19992 

15^^39575 

866d3i43€B 

6703S05 . 84 

S400950961 



5. Multiply S7934 by 2. 

4. Multiply 357 by 56. 

5. Multiply 46891 by 325. 

6. Multiply 853246 by 408. 

7. Multiply 54S2I76 by 1234. 

8. Multiply 848329 by 4009. 

9. Multiply 99886 by 98. 
10. Multiply 6842 by 2486. 

CONTRACTIONS. 
I. When thtre are ciphers an ther^ht hand of one or both the factors. 

RULE. 
Neglecting the ciphers, |)roceed as before, and place on the dght 
hand of tlie product, as many ciphers as were neglected in both tht 
factors. EXAMPLES. 

l.Multiply S700by 200. 

. S 7 Here neglecting the ciphers, I mvlti- 

2 ply S7 by 2, and annex four ciphers, the 

number neglected in th^ tyfO factors. 

7 4 • 

2. Multiply 461200 by 72000. '3. Multiply 5036000 by 70SQ0. 
4612 5536 



<-* 



7 2 



7 3 



Prod. 33206400 000 Prod. 354030800000 



is plain that 3 tiknet 6 &re the lame Dumber of units^ or give the same product, 
as 6 times 3, and the same may be shown of any other two factors. 

Inhere are several other methods of proof. The following by division will be 
found very coDv.enient after becoming acquaint«fd ^ith that rule. 

I. Divide the product by the muhipIieX) and if it be rigbtihe quotient will be 
equal to the multiplicand. 

Another method much practised, is by casting out the nines. 

RULE, 
n. Cast the nines ont of the multiplicand and multiplier ; multiply the two 
^cesses together, cast the nines out of their product and write 4!own the ex.- 
isess 2 then cakt the nines out of the product of the sum, attd if Ihe excess be 
tftqoai to the former, the work is supposed to be right. 



) Mtkltiplicand. 
5iultiplier. 



XXlMPLB. 

3 5 7- 
56 ^ 



*<AiX 



2 
7 



1 

6 



4 2 
5 



- 6 

- 2 

1 2 



I first cast the nines out of the niiul- 
' tiplicand and find the remainder 
to be 6 *; then out of the multiplier 
and find the remainder 2 ; these 
<- 3 beinir multiplied together, the pro- 
duct is 12, and the excess 3. I 
then cast the nines out of the pro* 
- 3 duct, and find the e&cess there to 
be 3 also. Hence I conclude tfa« 
Viroric IS right. This method may generally be depended upon, but it is liable 
to the same inconvenience as in Addition, that a wrong operation eometimei 
Appears to be right, and for the reason mentioued under that rule. There are 
other methods of proving Multiplication, but these are deemed sufieient^ 



Produbt. 



19 9 9 2 



2« V SIMPLE xMULTrPLICATION. 

II. When the multiplier is a composite number* 

A composite number is one which is produced bj the multipUcatioa ' 
of other numbers, and the component parts are the numbers employ- 
ed* in producing the cokuposite number. Thus 4 times 6 is 24. Here 
24 is a composite number,. and 4 and 6 are its component parts. 

Rule.* 

Multiply by one of the component parts, and th&t product by the 
other. * 

EXAMPLES. • 

1. Multiply 2478 by 36. 2. Multiply 8462 by 56. . 

2 4 7 8 Because 6 times Ans. 473872. 
6 6 is 36 

S. Multiply 59375 by 35. 

14 8 6 8 Ans. 20781^5. 



Pro. 8 9 2 8 

IIL When the multiplier is 9, 99, or any number 'of nines* 

Rule.t 

Annex as many ciphers to the multiplicand as there are nines in 
the multiplier, and from the sum thus produced, subtract the multi- 
plicand, the remainder will be the produtt. 

EXAMPLES. 

1. Multiply 478 by 99. 2. Multiply 6473 by 999. 

4 7 8 Ans. 6466527. 



4 7 8 



3. Multiply 99 by 9. 



Product 4 7 3 2 2 Ans. 891. 



* The reason of this rule is obvious ; for in the first example, the product of 
6 times 2478 uiiiltiplied b> 6, is as evideotJy 36 tiroes 2478, a>> 6 time» 6 i«« 36. 
A composite niiDiber may have 2, 3, or more couiponent parts. Thus 30 is a 
codiposite number whose compooeat parts may be 6 aod S, or 3 and 10, or 5, 

3jmd5. &c. 

t The reason of this rule will appear by considering that annexing a cipher to 
any 9:101, w the same as multiplying it by 10, anne xiui; {yro ciphers the same at 
multiplying by 100, Sec, Now when the muitiplieris 9, aimcxing acipherto the 
inultiplicnnd, multiplies it by 10, which repeats it once more than is proposed 
by*tbe nmltiptier ; th<*refore if we take the uiuitiplioand from this sum, we have 
the amouiit of the/nultiplicand nine times repeated, or the product arining fron 
multiplyiug by 9- When there are two ninen in the multiplier, annexitig two 
ciphers to the multiplicand multiplies it by HH), which repeats it Cince more than 
propof>ed by the multiplier. Hence, taki:ig the multiplicand once from this 
son^'we have the true product arising from multiplying it by 99, and the tame 
reasomog ii applicable to any number of nines. 



SIMPL^ MULTIPLICATION. 
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1. If a man earn S dollars per 
week, how much will he earn in 
a year, which is 52 week^ ? 

Ans. 156 dollars. 

2. If a man thrash 9 bushels 
of wheat per day, how much will 
he thrash in 29 days ? 

Ans. 261 bushels. 



Application. ' 

8« If a person count 180 in a. 
minute, how manj will he pount 
in an hour? Ans. iOS00« 

9. A man had 2 farms, on one 
he raised 360 bushels of wheat, 
and on th« other 5 times as much ; 
how much did he raise on both ? 
** ' Arts. 2160. 



i. In a certain orchard there 
are 26 rows of trees, and 26 tret»s 
in a row ; how many trees are 
there in the orchard P 

Ans. 676. 

4. In dividing a certain sum 
of money among 352 men, each 
received 17 dollars; what was* 
the sum divided ? Ans.'e5984. 

5. A certain city is divided 
into 12 wards, each ward con- 
sists of 2000 families, and each 
family of 5 persons ; what is the 
number of inhabitants in the cit^? 

Ans. 120,000. 

6. If a man's inc6n[\e be I dol- 
lar per day, what will be the a- 
mount of his income in 45 years, 
allowing 365 days to a year ? 

Ans. 16425 dollars. 

7. A certain brigade consists 
of 32 companies, and each com 
panjrof 86 soldiers; how man^^ 
soldiers are there in the brigade ? 

Ans. 2752. 



10. I sold 742 thousand of 
boards at 24 dolls, per thousand, 
what did they come to ? 

' Ans. 17808 dollars. 

11. Says Tom to Dick, You 
have only 77 chesnuts, but I have 
seven times as many ; how many 
have I ? Ans. 539*. 

12. If 4 bushels make a barrel 
of flour, and the pric« of wheat 
be one dollar a bushel, what will 
225 barrels of flour cost P 

Ans. 900 dollars. 

13. Forty-seven men shared 
equally in a prize, and received 
25 dollars each ; how much was 
the prize ? * Ans. 1175 dolls. 

14. Multiply 308879 by twen- 
ty thousand five hundred and 
three. Ans. 6332946137. 

15. An army is drawn up in a 
solid body, and the number of 
rank and file is equal, being 69 
each ; what is the whole number 
ofth^mP Afis. 4761. 



1. What is Simple Multiplication ? 

3. How many numbers must there 

be g^lven to perform the opera- 
tion ? 
S. What are the given numbess call- 
ed, spoken of tog'etber ? 

4. What are they called, spoken of 

separately ? 

5. What is the number found by the 

operation called ? 

6. What is the first step in the rule? 

7. What the second step? 

8. Wkat the third ?. 



QUESTIOJ^S. 



9. What is the method of ijroof ? 

10. When there are ciphers at the 
right hand of one or both the 
factors, how do you proceed ? 

11. What is a composite number ? 

12. What are its component parts ? 

13. How do you proceed when the 
multiplier is a composite num- 
ber ? 

14. How do you proceed when the 
multiplier is 9, 99, or any num- 
ber of nines ? 



24 SIMPIiE DIVISION. 

StMiNLE Division 19 th« method oi fioding how manj tiints one 
number is contained in another of the same denomination. Thus if 
it were required to know how many times ,6 is con tailed in 18» the 
answer is i times. 

As in Multiplication, there are always two numbers given to find 
a third* 

The largest number, or namber to be divided, is called the divi- 
dend. The number by which you divide, 19 called the divisor, Th^ 
result of the operatiop^ or number of times the divisor is contained 
ip the dividend, is called the quotient 

If there be any left aft^r performing the operation, tiiat excess is 
called the re'mainder. The remainder is always less than the divi- 
sor, and is of the same kioid as the dividend. 

Hule.* 
h Having written the divisor at the left hftnd of the dividend, find 



-r^ 



* As Mukiplic9lioD perforins the ofilce of many oiddition?, so does Divisioa 
lierform the office of many subtractions. Hence Division is only ao abridg- 
ment of Subtraction. Thas "the resnlt id the same, whether we divide 14 by 4 
-tiiree times, or subtract 4 th^ee times fyo» it. J^aoh ^hows that 14 contains ,4 
three times, and that 2 remaini . 

i By the rule the dividend is resolved into parts, and there is found the num- 
jbi^r of times the divisor is conjtained in eac|^ of these parts, and the sum of these 
several quotients is the tme quotient. This will appear plain from the follow- 
ing example and observations. 
f)ivi8or. 2 5)4 56 8 Dividend. ' Here the dividend 19 divided into 3 parts, . 

4 5 - 1 the ^rst is 4500, the second 60, and the third 
^ 5x1 0s=2 500 a.' The first part of the dividend employed 

— — is 45, but its true value is 4500, and instead 

5 of seeking how many times 25 in 45vWe in 
JVdd €0 fact seelL how many times 25 in 4500, and 

■ M the quotient, instead of 1, is 100, and the re- 

2060 • - 80 mainder 2000. To this remainder add the 

2 5x8 -,^000 second part, and the sum divided by 25, the 

• ■ quotient, instead of 8, is 80, and the remain- 

6 der60. Again, to this remninder bring down 

8 . the other part 8, making it 68, and dividing 

it by 25, the quotient is 2, and 18 remainder. 

6 8 -Now the snm of these several quotients, 182, 

% ^x% - ^ • is tl^e proper quotient arising from dividing 

• — ~ «.-«. 4^68 by 25, and 18 remainder, as in exami^ 

Rem. 1 8 Quot. 1 8 ? second. 

From the preceding exu^nple and observa- 
tions, we perceive the complete value of the first part of the dividend is 10, 100^ 
or 1000, &c. times the valae of which it is tak«n by the rule, according as ihene 
are 1,2 or 3, 4ec. fignves on the right hand, add idso that the yalue of the quo- 
tient figure 18 the same number of times its simple value as the part the divi- 
dend empk>yed. Hence to express the true value of any quotient figure, annex 
as many ciphers as there are places in the dividend, at the right hand of the 
■part employed in obtaining that quotient figure ; but as a figure is added to the 
quotient fdr e.ach figure brought down in the dividend, »t the la^t division the 
quotient is complete. . * '. . 

The method of proof must be safficiently obvious ; for ^ the quotient is the • 
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how many times it is contained in as many of the left hand figures 
of the dividend as will contain it once or more, and place the an- 
swer as the highest figure in the quotient. 

2. Multipiy the divisor by the quotient figure, and set the pro- 
duct under the part of the dividend used. 

3. Sot>tract the product from the part of the dividend used. 

4. Bring down the next figure in the dividend to the right of the 
remainder, and flivide the sum as before, if this sum be less than 
the divisor, place a cipher in the quotient, and bring down another 
figure. 

Proof. 

Multiply the divisor by the quotient, and to the product add the 
remainder, if any, and if the sum equal the dividend, the work ii 
right 

Examples. 

1. Divide 147 by 4. Havings written down the dividend 

Divisor. Dividend. Quotient. and included it within the reversed 

4)147(36 parentheais, with the divisor, (4) at 

I 2 ^® 1^^ hand, assume as many figures 

,.^__^^ io the dividend as will contain it once 

Q Y or more. Here it is necessary to 

Q ^ assume the two first figures, (14) be* 

cause 4 is not contained in the first 
"~ . figure, (1). But 4 is contained in 14 

3 Remainder.* three times ; therefore, write 3 for 
« the first quotient figure, and multiply- 

ing 4, the divisor, by it, place the product (12) under 14 in the dividend. 
Subtract 12 from 14 and to the remainder, 2, bringdown the next figure 7, 
making it 27. Again, how many times is 4 contained io 27 ; 6 times : place 
6 in the quotient, multiply the divisor, 4. by it, and the product^ 24, place 
under 27, and subtract, and the work is done. Thus we find that 4 is con- 
tained in 147, 36. times, and that 3 remains. 



number of times the dividend contams the divisor, the product of the quotient 
and divisor is evidently equal to the part of the divid' nd eKbausted by dividing; 
and if there be a remainder, or part of the dividend which was not enhauated, 
it is plain that it must be added to the product of the divisor and quotient to 
obtain a sum equal to the dividend. There are several other methods of prov- 
ing Division. The following is a very expeditious way of doing it byj^asting 
out the 9^s. Cast the 9^8 out of the divtfor and quotifint, multiply the exeesses 
and add the remainder to the product, if any. Cast the 9^s from the sum, and 
also from the dividend, and if the two excesses agree^ the work is right. This 
method is liable to the same inconvenience here as in the preceding rules. 

* When there is no remainder after division, the dividend is completely ex- 
hansCed, and the quotient; is the complete answer. But when there is a remain- 
der, that would give a part of anoth^ unit in the quotient If the remainder be 
one fourth, one half, or three fourths as large as the divisor, one fourth, one half 
or three fourths of the divisor is contained in the dividend. in addition to the 
figtires already found in the quotient. Therefore , to express the tru4* value of 
any remainder, write it after the quotient over a horizontal line, with the divi- 
sor under it. The quotient in the first example is e^pressed^^huA^ 3ji^. This 
^ is calli^d a Vulgar Fraction^ and 36| a mixed numb^. «|. ^^' 

4 
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2. Divide 4568 by 25. 

bivis. Divid. Quotient. 
£5(4568(182 Proof. 



25 

206 
200 

68 
50 

1 8 



1 8 si Quot 
2 5 Divis. 

9 1 
364 



4550 

1 8 Rem. 
add 



4 5 68=-Div. 

3. Divide 85608 by 36. 

Quot 2378. 

Contractions. 



4. Divide 17354 by 86, 

Q«iot. 201. Rem. 68. 

If, when you have brought down 
a figure to the remaiaden it is still 
ie&s than the divisor, place a cipher 
in the quotient, bring* down another 
figure and proceed as before. 

5. Divide 1044 by 9. 

Quot. 116. 



6. Divide 34748748 by 24. 
Quot. 1447864. Rem. 12. 



1. Divide 867 by 3. 
DiviB. Divid. 
3)867 

2 8 9 Quot 



1. When the JDivisor is a single digit, tbe operation may be per- 
formed mentally without setting down any figures except the quo- 
tient. This is called Short Division*, 

Examples. 

Here seek bow many times 3 in 8, and find- 
ing it 2 times and 2 over, write 2 uoder the 8 
for the first figure r>f the quotient, and place the 
2 which remained before 6, making it 26. Then 
seeking how many times 3 in 26, the answer is 
8 times and 2 over; therefore write the 8 un- 
der 6, and place the 2 which remained before the 7, making it 27. Lastly, 
seek how many times 3 in 27, and the answer is 9, which write under the 
7, and the work is done. 

2. Divide 78904 by 4. 
4)78904 

19 7 2 6 Quotient. 
4 



'78904 Proof. 

3. Divide 234567 by 9. 

Qiiot 26063. 



4. Divide 279060 by 7. 
7)279060 

Quot 3 9 8 6 5 Rem. 5. 

7 



Proof. 2 7 9 6 

5. Divide 29702 by 6. 

Quot. 4950. Rem. 2. 



II. To divide by any number toith ciphers at the right hand. 

Rule. 

Cut off the ciphers, from the divisor, and as many fij^res from the 
right hand of the dividend ; making use of the remaining figures^ 
divide as usual, and place the figures cut - off from the dividend at 
the right hand of the remainder. 



^ 
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Examples. 

1. Divide 36556 by S200. 
d£|00)365|5 6( 1 1 Quo. 
3 2 



4 5 

5 2 

13 5 6 Rem. 

2. Divide 7380964 by 23000. 
Qaot. 3;^0. Rem. 20964. 



Here I cut off tbe two ciphers and 
also 56, and divide' 365 by 32, and 
find tbe quotient, 11, and remainder, 
13 ; I tben bringf down the 56 to the 
ri^bt of 13 for the whole remainder, 
(1356) and the work is done. 



3. Divide 6095146 by 5600. 
Quot. 1088. Rem. 2346. 

III. When the divisor is a composite number* 

Rule. 

Divide contindaily by the component parts instead of the* whole 
divisor at once. 

iSxamples. 



1. Divide 31046835 by 56»r><:8. 
7)31046835 

8)443 5 26 2 1 
Quot 



5 5 4407 
Rem. 6x7+ 1—43.* 

Application. 



2. Divide 7014596 by 72«9x8, 

Quot. 97424. Rem. 68. 

3. Divide 84874 by 48=6x8. 

Quot. 1768. Rem. 10. 



1. Divide 301 14 dollars equal- 
Iv amonj>; 63 men; how many 
dollars must each man receive P 

Ans. 478. 

2. Supposing a man'«( income 
to be 1460 dollars a year; how 
much is that per day ? 

Ans. £4. 

3. A mfin dies leaving an es- 
tate of 7875 dollars to his 7 sons, 
what is each son's share P 

Ans. 1125. j 



4. If a field of 34 acres pro- 
duce 102Q bushels of corn, how 
much is that per acre ? ^ 

Ans. 30 bushels. 

5. A. privateer of 175 men took 
a priste worth 20650 dollars, of 
which the owner of the privateer 
had one half, and the rest was 
divided equally among the men. 
What was each man's share ? 

Ans. S59. 
To get one half diviile by 2. 



* The first remainder, i, if evidently a unit of the given dividend, but the 
second remahider, 6^ is so many units ^f the second dividend, and a unit in the 
second dividend is plainly equal jto 7 units in the first. Therefore to find tbe 
true remainder, multiply the last remainder by the last divisor but one, and add 
the preceding remainder, the sum will be the true remainder if there are but 
two divisors ; but if more than two, multiply this sum by the n«xt preceding 
divifi6r, and so on till you arrive at the first divisor. 



£8 
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6. What number mu$t I mul- 
tiplj by 25 that the product maj 
be 6£5 ? Aq8. 9,5. 

T> If a certain number of men 
bj paying 33 dollars each, paid 
720 dollars, what was the num- 
ber of men ? Ans. 22* 

8. The polls in a certain town 
pay 750 dollars, and the number 
of polls is 375 ; what does each 
poll pay ? Ans. S2. 



9. If 45 horses were sold ia 
the West Indies for 9900 dollars, 
what was the average price of 
each? Ans. S220 each. 

10. On a muster day, 9450 lbs. 
of beef were provided to dinner 
27 regiments, which consisted of 
7 companies each, and each com-, 
pany of tOO men ; how much was 



each man's share ? 



Ans. 8 oz. 



QUESTIOJsrs. 



h What is Simple Division ? 

3. How many numbers are necessa- 

ry to perform the bperation ? 
^ 3. What is the given number called? 

4. What is the number sought call- 

ed ? 

5. If there be any left after per- 

forming the operation, what is it 
called P 

6. Of what kind is the remainder ? 

7. What is the first part of the rule ? 

the second ? the third ? the 
fourth? 



8. How do you prove Division ? 

9» If after bringing down a figure, 
the sum be still less than the 
divisor, what is to be done ? 

10. What is Short Division ? 

11. How do you divide when there 

are ciphers on the right handpf 
the divisor ? 

12. What do you do with the figures 
cut off from the dividend ? 

13. How do you proceed when the 
divisor is a composite number ? 



Miscellaneous Examples. 

1. The first settlement of New-England was commenced in 1620 ; 
how many years from tliat tin^e to the declaration of Independence 
in 1776? Ans. 156 years. 

2. What number shall I multiply by 8, that the product may be 
S5tf Ans. 69. 

3. There are two numbers, the greater is 27 times the less, and 
the less is a 9th part of 27 ; what is the greater ? Ans. 81. 

4. If 9000 men march in a column of 750 deep, how many march 
abreast? Ans. 12. 

5. What is the sum of 16, added to the difference of twice five 
and twenty, and twice twenty five ? Ans. 36. 

6. A was born when B was 26 years old ; how old will A be when 
Bis 47? Ans. 21. 

7. The remainder of a division is 325, the quotient 467, and the 
divisor 43 more than the sum of both ; what is the dividend ? 

Ans. 390270. 

8. If a man's income be 730 dollars a year, what is that per day ? 

^ Ans. 2 dollars. 

9. A gentleman left his son 725 dollars more than his daughter, 
whose fortune was 15 thousand, 15 hundred and 15 dollars; what 
was the amount of the w^bole esUte P Ans. 33755 doUarsr. 



\ 
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SECTION 11- 

COMPOUND RULES- 

1. TABLES 

9F THE KELATIVE VALUE OF THE DIFFEEEOT DENOMINmON8 OF 
COIN, WEIGH r A1.D MEASURE. WHICH ABE USED IN THE TRANS- 
ACTION OF BUSINESS. 

Tho«5 which arc essentially necessary to be ^^^^^^^"""f ^JJ^^^ 
individual, are expressed in the text, and should be perfectly com- 
mitted to memory. Those which are less common, and lets essen- 
tial, will be found in the notes. _^,,^^^ 

1. FEDERAL JdOXEY* 

10 mills, m. ) ( cent, marfcerf cj. 

10 cents f •nakeone } ^'T' u a 

10dime8,orl00ct9.( «'**^« ^"« ) dollar, 8 

10 dollars ) \ «ag^«' ^' 

2. EXQLISH J€OKEY^ 

4 farthings, qr. 1 f peiiny, morfcerf d. 

la pence V make one -< shilling, s. 

20 shillings J I P«"n^» " « 

> ' 3. TROY WEIQHTX , , * 

; sl grains,^. 1 f pennyweight. mar Jc<>d,pir*. 

SO pennyweights \ make one < ounce, ' ox. 

.12 ounces ) I pound. •; «o. 
By this weight, are weighed gold, silver, jewels, electuaries and 

liquors. _,,^, 

^ 4. AFOIRDUPOIS JFETOHT.k 

16 drams, dr- T f ounce. marked ox. 

16 ounces I I pound, , , ,, 

^8 pounds ^J> make one << quarter of a hundred, qr. 

4 quarters ^ I hundred weight, '' cwt. 

20 hundred weight J L ^^"» , ' 

By this weight, are weighed all things of a coarse, or drossy na- 
ture, such as butter, cheese, meat, groceries and metals, except gold 
and silver. 

* The nature of this currency will be more fully explained hcrearter. See 

Federal Money. ^ « ,. .^ • ' jt^Au^^f \r% 

t The value of the ieveral denominations of English monpy , i* diflterent in 
different places. An American dollar is equal to 4.^. 6d. in England, or 5s m 
Canada and Nova-Scotia, or 6s. in Ne*jr- England, Vir»?inia, and Kentucky, or 
89. in NewYork, Ohio, and North Carolina, or 79. 6d. in Pennsylvania, New- 
Jersey, D^^laware, and Maryland, or 48. »d.in South ( arolina, ^^^^''^W\J^ 
guinea is 21». in England, or 288. in New-England. \ mcidore in N . *.. is 308. 
1 The weight used by Apothecaries, in compounding their ^^^^l^^'^ ? ".* 
same as Troy weight, having only some different diyisicns. The . following is 
the table of Apothecaries' weight. 

20 grains, gr«. ) ( scruple, marktd «?. 

3 scruples f 3 dram, " «*•• 

8 drams ( make one J ounce, ' «»• 

12 ounces ) I poond " «>• 

♦ The practice of grossing, as it is called, that is, of considenng the quarter 



80^ TABLES. 

5. OF TIME* 

60 seconds, s. 'I r minute, marked^ m. 

60 minutea | hour ^ ^^ 

£4 hours I ^^7 ** d. 

mo. 



7 dajs 



1 r 

> make one < 



make one <( week « 

4 weeks j j lunar month « 

13 mo. 1 d. 6 h. > . ,. 

or 365 d. 6 h. 5 J [^Juhtnyear « F. 

6. CIRCULAR JiOTIOJf. 

60 seconds " "^ 

60 minutes 

SO degrees 

12 signsy or 360^ 

Every circle, without regard to its size, is supposed'to be divided 
in 360 equal parts, called degrees; and these again to be subdivid- 
ed into minutes and seconds ; so that the absolute quantity express- 
ed by any of these denominations, must always depend upon the 
size of the circle. 

7. CLtiTH MEASUR^.j 

2i inches, in. "1 r nail, marked na. 

4 nails, or 9 in. f make oni^ J qu^^^ter « qr. • 
' 4 quarters f "^""^^ ^°^ S yard - ]l 

5 quarters J L English ell " K E. 

' — ' ■ • .— 

to be 28lb8. and the hundred weight to be 112 lb. is now pretty generally laid 
afide, and, both in buying and selling, 25 lb. are, as they should be, considereii 
a quarter, and lOOlbs. a hundred weight. 144 lb Ayoirdupois equals 175 lb. 
Troy ; and 192 oz. Avoirdupois equals 175 oe. Troy. An Avoirdupois pound 
weighs 7O0O grains; a Troy pound, 6760 grains. \ firkin of butter is 56 lb. 
A firkin of soap, 64 lb. A barrel of pot ashes, '200 ib. A barrel of candles, 
120 Jb. A barrel of soap, 265 lb. A barrel of butter, 2!24 lb. A barrel of pork 
or beef is 220 lb, A quintal of fish, 1 12 ib. * 

* In civil reckoning, the year is divided into 12 Calendar months, and the 
Aomber of days in each, may be readily called to mind by tne following verse. 
Thirty days hath September, April, June ai>d November ; 
February twenty-eight aloneyand all the rest have thirty-on^. 
Another day is added to February every fourth y<»ar, making the month consist 
of 29 days. This is called Bissextile, or Leap-year. Leap-year is found by- 
dividing the year of our Lord by 4 ; if nothing remain, it is Leap-year ; but if 
1, 2 or 3 remain, it is If^t, 2d, or 3d after Leap-year. The true solar year con-- 
sisfs of 365 day^,^5h. 48m. 57;<. or nearly 365 14 days. A eommon year con- 
sists of only 365 days, and one day is add«d in Leap-years to make up the loss 
of one quarter of a day in each of the three preceding years. Thtli method of 
reckoning was ordered by Julius Cassar 40 years before the birth of Christ, and 
is called the Julian Account, or Old Siyle, Bat as the true year fell 1 Im. 39. 
short of.365 1-4 days, the addition of a day to every fourth year was too much 
by 44ra. 12«. This amounted to 1 day in about 130 yeari>. To correct this 
error, in 1581, Pope Gregory ordered 10 days to be struck oat of the Calendar^ 
by calling the 5th of October the ]5th, and to prevent its recurrence, ordered 
that each succeeding century divisible by 4, should be a Leap-yearv and each 
not divisible by 4, should be a common year. This is called the Gregorian, or 
JVVw Style, The difference between the New Style and Old, is nbw 12 days, 

t A F)emish-e]l i« 3 qrs. a French-ell, 6 qrs. a Scotch-ell, 37 1-5 inches, an^ 
a Spanish var, 33 inches. 
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8. LONG MEASURE.^ 



3 barley corns, har. 
12 inches 

3 feet 

5| yds. or 16^ ft 
40 rods 

8 furlongs 
60 geographica], or 7 
69 1 -S English miles 3 
360 degrees 



> make one 



" inch, marked in* 

fool ''ft. 

yard " , yd. 

rod, or pole, «* rd»orpo. 
> furlong '* ^r. 

mile " mile. 



degree '^ deg. 

^ circumference of earth. 



The use of this measure is to find the distance of places, or to 
measure any thing where length only is concerned, without regard 
to breadth. 

9. SQUARE MEASURE.^ 



144 inches 




" square foot 


dfeet 




•* yard. 


SOi yards, or> 
%7H feet i 


> make one < 


" rod. 


40 rods 




" rood. 


4 roods 




'• acre. 


640 acres 




" mile. 



t 



This measure is employed in measuring land, and all things where 
length and breadth are concerned. 

10. SOLID MEASURER 

17S8 inches 

£7 feet 

40 ft of round, and } 

50 ft hewn timber 
1«* ft i. e. I in lengtti. 4 in > j | • ^ . 

breadth and 4 in height ] J L 

By this, ar« measured all things which haye length, breadth and 
thickness. 



* J S. mal 

;th.4in> I 



make one 



1 



" foot 
yard. 

ton. 



* For measuring considerable dtstanees, as in surveying, a chain 4 rods in 
length, and divided into 100 links, or a half chain 2 rods long, and divided into 
50 links, is luually employed. In this measure; 35 links make one rod, 100 
links one ehain, 10 chains one furlong, and 8 furlongs oue mile. In addition 
to the above, in long measure, 60 geographical miles make a degree, 6 points 
make a line, 12 lines an inch, 4 inches a hand, 3 hands a foot, S feet a pace, 6 
feet a fathom. A mile is «qual to 320 rods, or 1760 yards, or 5280 feet. A 
league is equal to 3 miles. 

t The numbers in this table are produced from the preceding hj multip1yin|f' 
the several numbers into themselves, as 12 times 12 is 144, 3 times 3 is 9, &c. 
We may farther observe, that an acre is equal to 160 square rode, or 4840 yards, 
or 43560 feet. 

fThis is also called cubic measure. For the ease of reckoning, the cordW 
wood is sometimes called 8 feet.* In this case, 4 feet in length, 4 in breadth, 
and one in height, equal to 16 solid feet, is called a foot, or 8 in length, 4 in 
breadth, and 6 inches in height, a fi^ot ; that is, 1-8 of a cord i« called 1 foot, 
3-8, 2 feet, &c. 
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11. WIJCE MEASURED 






4 gills, g$. 


, 


' pint. 


marked 


fU 


2 pints 




quart 


«( 


qt. 


4 quarts 


- 


gallon 


c< 


gaU 


42 gallons 


make one 


tierce 


cc 


tier* 


63 gallons 




hogshead 


cr 


hhd. 


2 hogsheads 




pipe , 


C( 


P. 


2 pipes 




tun 


«« 


T. 



Bj wine measure are measured rum« brandy, gin, perry, cider, 
mead, vinegar and oil. 

12. ALE AJfD BEER MEASURED 



2 pints, pts. 
4 quarts 
8 gallons 
U/ 9 gallons 
' 2 firkins 

2 kilderkins 

3 kilderkins 

3 barrels 

2 pints, pis. 
8 quarts 

4 pecks 

8 bushels 
4 quarters 



make one 



J 



quart, 
sal Ion 
firkin of ale 
firkin of beer 
kilderkin 
barrel 
hogshead 
butt 

la DRY MEASURE^ 

quart, marked qt* 

Seek '« pk. 

ushel «* ou« 
quarter *' jrr. 
chaldron *' c^. 



marked 


ft 


« 


^fl/. 


e " 


^/. 


ecr *• 


1?/. 


M ' 


kil. 


«( 


bar* 


M 


hhd. 


M 


butt. 



\ 



By this measure, all dry goods, as corn, grain, salt, fruit, roots^ 
&c. are measured. 



* The other deDominations of this measure, which ure sometimes os^d, are 
anchors, runlets and half-bojE^^heads. An anchor of brandy is 10 gals, a runlet 
is 18 gals, a half-hogshead, 31 1*2 ^Is. A pint, wine measure, is equal to 28 
7 8 cubic inches, and a gallon to S31 cobio inches. A common cider barrel 
contains from 32 to 36 gallons. 

t A pint in ale and beer measure, is 35 1-4 cubic iscbet^ and a gallon is 282 
cubic inches. 

X The following denominations of this measure are sometimes used : 2 quarfa 
make one pottle, markt'd pot. 2 pottles one gallon, 2 gals, one peck, 4 pks. oHe 
buirbel, 2 bushels oi^e strike. 2 strikes one coom, 2 cooms one quarter, S quar- 
ters one load, or Wf«y. A g'tllon, dry measure, is 268 4 5 cubic inches. A Win- 
chester bushel is 18 1-2 inches diameter, and 8 mcbes in df^pth. By act of tbe 
Legislature, 1816, the bii«hel in Vermont, for measuring coal, ashes and lime, 
was ordered to contain 38 qt« or 2553 3 5 cubic inches. A common bushel of 
4 pecks, contains 2150 2-5 cubic inches. 

The inconveniences which result from so great a diversity in weights and mea- 
sures, have already engaged the attention of Congress, and we ardently hope 
that they in their wisdom, may devise some method of removing the evil, and 
estahlj^hiug a uniformity. By doing this, they will at the same time promote 
the welfare of the people, and render an essential aid to tbe cause of science. 

Note. — 20 particular thingf» make one score, 12 one dozen, 12 dozen one 
gross, 12 grosR one great gross. The habit of reckoning by dozens originated out 
of the Knglish method of reckoning money ; articles which were 4s« a doiea, 
being 4d. a piece, 3s« a doc. 8d. a piece, io. 



COkPOtJNb ADDITION. 33 



tioMPOuwD Addition is the adding of numbers which consist of 
different denominations, as pounds, shillings, pence and farthings. 
The operations in this and the four following rules, are to be regu- 
lated bjT the values expressed ib tke 13 preceding tables. 

Hule.^ 

VUct the numbers so that those of the same denomination may 
stand directly under each other. 

Add the lowest denomination and carry for that number which it 
iakes for that denomination to make one of the next higher, setting 
down the remainder. Proceed with the columns of eacn denomina- 
tion in the ^ame way till you come to the last, which is to be added 
as in Simple Addition. 

Proof. 

The method of proof is the same as in Simple Addition. 

Examples. 

1. FEDERAL MONEY. 

ti What is the sum of 4E. $5. 3d. 4c ts. 6m. and 12E. 20. 9d. Sets. 
7m. added together ? 

. OPBftATIOIC. 

£. $ d. ctt. m. As the ^alae of the denominations increase in a ten- 

4 5 3 '4 6 fold proportion, we here carry by 10 from one deno- 

12 9 8 7 minatioD to another, and the operation is performed 

precisely as in Simple Addition. In business, we com* 



; 



16 6 3 3 3 moniy reckon by dollars and cents only, as in the 

third and fourth examples. 

2. 3. 

E. 8 d. ctS. ^ cts. 

25 8 2 6 1259 43 

12 8 7 4 2568 74 

IS 2 1 3 7289 93 



51 9 1 3 . 11118 10 



26 8 7 9858 07 



4. 




8 


cts. 


2228 


53 


3262 


44 


120 


36 


♦ 


• 



• dl 9 1 3 11118 10 

2. ENQUSH MONEY. 

1. What is the sum of ^9 16$. lOd. £7 10s. 9d. and IQs 6d. 
when added together? Ans. >gld Os. Id. 

*The reason of this rale must be evident from what has been already s»id ; 
for in carrring from one denomination to another, wt only express in the high* 
eri the Tafue whioh we omitted to write down in the lower. 



1 
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34 COMPOUND ADDITION. 

opERATioiv. Having written down the numbers as the role 

j^ 8. d. directs, begin with the lowest denomination, 

9 16 10 (pence) and say, 6 to 9 is 15, and 10 is 25. Now 

since ISd. make a shilling, you must carry by 12 ; 

7 10 9 and as there is twice 12 in 25, and 1 over, there- 

IQ 6 fore, set down the 1, and carry 2 to the shillings, 

«__— and say 2 carried to 8 is 10, and 6 is 16, and 10 

Sum. 18 6 1. is 26, and 10 is 36, and 10 is 46, (the I's in the 

_— ^— second column of shillings being so many tens,) 

g 9 3 and 20, the number of shillings in a pound, be* 

ing contained in 46 twice and 6 over, write down 



Proof. 18 6 1 the 6, and carry 2 to the pounds, and say, 2 to 7 

is 9, and 9 is 18, which write down, and the 
work is done. 
The method of proof must be sufficiently obvious from the example and 

what has been already taught in Simple Addition. 

£ 

47 
3 
5 
4 



£• 


• 


3. 




4. 


s. d. 


qrs. 


£ 8. d. 


qrs. 


£ 8. d. 


7 6 


t 


21 18 8 





. 128 18 11 


9 4 


3 


48 10 10 


3 


• 327 19 9 


13 9 


1 


13 16 4 


2 


813 14 10 


11 11 





9 6 


1 


212 15 8 



a TROY WEIGHT, 
lb. oz. pwt grs. lb. oz. pwt* grs. lb. oz. pwt gr8< 
17 3 15 11 14 10 13 20 27 11 17 17 
IS 10 18 21 17 10 13 IS 



13 2 9 16 14 10 10 10 13 11 13 11 
15 6 10 8 10 1 2 3 10 1 2 

12 10 4 6 — 



Sum 58 10 19 17 



41 



«. 



Prf. 58 10 19 17 

4. AVOIRDUPOIS WEIGHT. 

cwt qr. lb. oz. dr. T. cwt. qr. lb. oz. T. cwt. qr. lb. oz. 

15 2 15 15 15 2 16 1 15 8 3 12 2 10 2 

2 la 2 10 8 i 13 11 1 

1 10 3 6 4 2 14 1 10 8 

2 8 1 11 4 I 15 4 12 



10 
12 

8 


1 S 

2 10 

3 20 


•9 

12 

6 


11 
1 
5 


.47 


1 27 


12 





31 


3 11 


12 


1 



Prf. 47 1 27 12 



.] 
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w. 
3 


d. 
6 


h. 
18 


m. 
40 


8. 

42 


5. TIME. 

Y. mo. w. 

18 10 2 

12 6 1 

5 8 

7 10 3 


d. 
5 
6 
4 
2 


y. mo. 
17 11 
12 9 

8 6 
10 4 


w. 

3 

2 

1 




d. h. m. 8. 

6 23 30 45 

4 12 46 12 

20 15 ^ 

4 45 30 


2 
1 




4 
6 
4 


12 

18 
12 


45 

15 
40 


30 
15 
15 


Sam. 9 


1 


14 


21 


42 












5 


1 


19 


41 


00 













Proof. 9 1 14 21 42 

a CIRCULAR MOTION. 



// 



n 



25 17 18 8. o ' " 8. ° ' 

2 10 45 30 5 

17 49 56 4 15 40 09 18 50 55 

6 35 24 3 4 26 10 2 16 59 41 

10 17 16 1 ,0 11 45 4 2 



8am. 59 59 54 



34 42 36 



Proof. 59 59 54 



7. CLOTH MEASURE. 
yds. qn. b« 

320 3 2 yds. qrs» lu E.E. qrs. n 

614 3 3 18 4 2* 

36 1 2 26 2 3 

7 1 10 1 2 

12 12 3 1 



18 

112 

10 


1 
2 




1 
3 


614 


3 


2 


141 









461 3 2 



8. LONG MEASURE. 



deg^ mi far. rd. ft. in. bar. 

168 57 7 26 15 11 2 mi. fun rd. yds. ft in. bar. 

37 3 14 2 2 5 1 
28 4 17 1 1 10 2 
17 4 4 3 16 
10 7 20 4 91 1 



124 53 

79 36 

4 7 


6 18 
1 7 
3 


7 6 
9 10 
3 2 


1 


1 


377 35 


2 13 


3 6 


1 



.\ 



208 37 2 26 3) 6 2 



377 35 2 13 3 6 1 



■ri»-?'^»'« y » 



8^ COMPOUND AWmON. 

9. SQUARE MEASURR 

rds. ft. in. • 

36 179 137 yds. ft. in. acr. roods. t4*« ft* in 

28 7 119 756 3 37 245 12g 

19 248 119 9 3 75 29 1 28 1? 110 

12 96 f5 29 6 120 116 2 18 12a 16 

18 11 122 4 8 12 42 4 116 112i 

87 91* 21 ■ 



50 183 -j 28 

87 yij 21 



yds. 
75 


ft 
22 


in. 
1412 




18 

4 

16 


26 

8 

12 


195i 
1091 
UIO 




115 


16 


352 












hbds. g'als. qts. 
3r^ 52 3 


pts. 
1 


16 

35 
29 


27 
12 

38 


1 

2 



1 




121 


4 


3 


0. 





10. SOLID MEASURE. 

cor. it. in. cor. ft. in. 

18 120 lOlS 678 122 160Q 

24 80 159 776 114 1560 

40 116 1111 489 76 860 

12 64 826 376 118 1487 



11. WINE MEASURE. 

« 

hbds. gals. qts. pts. T. P. bbds. f^als. qts. 

37 393 5 49*4 37 JJ 

9 52 21 60 1 30 5 

42800 374 13 

32 19 1 6 3 9 40 2 



12. ALE AND BEER MEASURE. 

A.b. fir. gal. B.b. fir. gal. hbd. gaU qts. pts. 

49 3 7 19 3 7. 120 40 3 1 

20 2 3 18 1 5 100 12 2. 

9 4 14 2 a 96 16 1 1 

17 3 g 12 1 6 427 2a 2 

97 1 6 



13 DRY MEASURE^ 

qr.baBh.pksqts. buskpks. qts. pts. cb. qr. bn. pkt. 

8 7 3 7 36 3 1 36 2 6 0^ 

46*26 18 040 24032 

16 4 1 2 10 1 3 ^ 2€^, 7 Q. 

3335 12 261 15 1 3 

33 6 3 :| "^ • ^. '■ 






aoMFOVN? ai^BTRAcrioN. ay 



8. ^dtti|oun9 SittpttJirtioti. 

CoMBjBUNB S^THAc^iON 18 the methpd of finding the diflfer^q^e 
betwees^ numtiers which copsist of different denominationg. 

Bule* 

Write the less number under the greater, so that the parts which 
are^pf the same deuomination, may stand directly under each other* 
Begin with the last depomination, and if t^^ lower number exceed 
the one ove^ iti^j^orrow a» many units as will make one of the next 
higher, and subtract it therefrom ; to the difference add the upper 
number, remembering, when you borrow always to carry one to the 
next superior denominfttion in the subtrahend. 

Proof. 
The method of proof is the same as in Simple Subtraction. 

Examples. 

1. FEDERAt^ MONEY. 

1. Suppose C lent SB. S& 7#. 4cts. and receired IE. $9, hoW 
much remains due ? 

OPERATION. 2. 3. 

E. $ d. cts. f ctn. $ cts. 

Lent 3 8 7 4 2740 23 2564 87 

Kecd. 19 1287 94 1769 44 

Due. 197 4 145^29 ^ 

Proof, m B 7 4 "^ " ^"^- 

2. ENGLISH MONEY. 

1. Suppose I borrowed £149 lOs. 8d. and paid £86 12g* 4dL ham much 
remains to be paid? 

£ s. d. £ 8. d. qr. 

Bor. 149^0 8 791 9 8 1 

Paid. 80 1^ 4 1^ 16 4 2 



Due. 6^ 18 4 
Proof. 149 10 8 



a TROY WEIGHT. 



lb. oz. pwt. gfF. 

Bought 440 5 13 20 
Sold 60 8 19 12 

Rem^ '379 8 16 8 





3. 
£ s. d. 
439 9 10 
243 12 4 






HT. 

lb. 
274 

148 


oz. pwt gr. 
6 12 10 
4 IP 19 


• 





•t 



I'i-i I ' I •» ■• ■§ 



• Borrowing In tbis rule depends upon the same principle as in Sioiplt. Sub- 
traction, and, differs from it only on account of the numbers being of different 
denominations. Benoe the reason of the rule mast be obvious from what has 
already been said. 



I 



38 COMPOUND SUBTRACTION. 

I 

4. AVOIRDUPOIS WEIGHT. 

1. 3. 

cwt. qr. lb. oz. dr. T. cwt. qr. lb. oz. dr. 

Bought la 2 20 10 8 9 11 3 19 4 11 

Sold 4 3 16. 12 4 8 12 1 20 9 7 



Bern. 13 3 3 14 4 



5. TIM£. 
1. 9. 

mo* d. h. m.' s. y. mo. w. d. h. m. b. 

6 17 13 27 19 48 9 2 5 19 27 31 

3 12 16 41 35 19 9 3 4 20 19 49 



3 4 20 45 44 



6. CIRCULAR MOTION. 



1. 


2. 


3. 


o f ff 


J. o ' " 


8. • / 


120 45 33 


8 24 40 12 


4 14 16 


80 51 48 


4 28 J) 55 


18 44 



39 53 45 



7. CLOTH MEASURE. 

1. 2. 3. 

jdft. qrs. n» E.E. qrs. n. yds. qrs. n. 

3513 43231 78 23^ 

19 1 2 177 3 2 49 3 2 # 



15 3 3 



8. LONG MEASURE. 

1. .2. . ^ 

yds. it. in. deg. m. ftir. rds. ft. in^ bar. 

242 10 36 41322872 

16 1 11 18 35 5 36 3 9 2 



8 11 



9. SQUARE MEASURE. 

1. ^.' 

A. roods, rds. ft A.roods. rds. . ft id. 

29 3 10 156 46 a 19 28 110 

24 3 25 158 18 n) 21 105 l6l 



4 3 24 270i 






COMPOUND SUBTRACTION. 



1. 

Qord. ft. in. 

264 105 1106 

146 115 1640 

117 117 1194 



!• 



10. SOLID MEASURE. 

2. 

yd. ft. in. 

79 22 927 

27 25 1525 



3. 

cord. ft. in. 

216 12 1716 

46 106 302 



11. WINE MEASURE. 



S. 



hhd. gal. qts. pts. 
68 18 3 1 
36 46 2 1 

31 35 1 



T. P. hhd. gal. qts. pt8.g^. 
8 2 48 1 1 
4 3 24 3 10 



12. DRY MEASURE. 



1. 



qr. bu. pks. qts pts 
6 5 2 7 
4 6 3 7 1 

16 2 7 1 



2. 
ch. qr. bu. pk. qt. pt. 
38 3 4 10 1 
24 2 6 17 



Application of tht 

1. If a man'purchase a yoke of 
oxen for £15 5. 8d. four cows 
for £20 lOs. 6d. and a horse for 
^26, what did they all cost ? 

Ans. sgei 168. 2d. 

2. Al buy 4 yards of silk for 
il 2s. one piece of shirting for 

Jl Os. 8d. 5 handkerchfiefs for 
9s. Sd. one yd. of cambrick for 
4s. SJd. and one penknife for Ss. 
9d. what is the amount of the pur- 
chase ? 

Ans. £2 19s. Hid. 



two preceding Rales. 

3. A man sold a lot of land for 
^735 lis. 6d. and received at 
one time j£l95 13s. lid. and at 
another ^61 5s.; how much is 
there ^et due ? 

Ans. 3^478 128. 7d. 

4. A man bought 624 yds. 3 
qrs. of cloth, and sold at one 
time 247 yds. at aniither 25 yds. 
2 qrs. and at another 1 14 yds Iqr. 
how much has he left ? 

Ans. 238. 



QUESTIOJ^S. 



1. What is the table of Federal mo- 
ney, and how are the several. 
denomlDations marked ? 

2. The table of English money ? 

3. The table of Troy Weight ? . 

4. Of Avoirdupois Weight ? 

5. Of Time? 

6. Of circular motion? 

7. Of cloth measure ? 

8. Of long measure ? 

9. Of square measure f 
10- Of solid measure ? 
11. Of wine measure ? 



12. Of ale and beer measure ? 

13. Of dry measure ? 

14. What is Compound Addition ? 

15. By what are the operations in 
the Compound Rules regulated? 

16. What is (the rule for Compound 
Addition ? 

17. What is the method of proof ? 

18. What is Compound Subtraction ? 

19. What is the rule for Compound 
Subtraction ? 

20. What is the method of proof ? 



i 



» 



4g iltkbu6fi6K. 

RB9U0TI0N is the method of bringing numbers of one hftme or 
denomination into another,- retinning the same value. 

Reduction is of two kind«i Beseending and Asceniing. 

Reduction Descending is when a higher denomination is to be 
brought into a lower, as pounds into shillings, pence and farthings^ 
and is performed by Mitlti|]^lieiition. 

Reduciioii ^$cending iH When a lowe^ denotnination is to be 
brought inttf a higher, as farthings into pedcei shiilidgs and pounds, 
and IS performed by Division. 

1. REDUCTIOJ^ BESCEJ^BIJ^G, 

Rule. 

Multiply the highest denonrination by tne number which it takes 
of the next less to make one of that, adding the number of the sec- 
ond name; and so eoatimie till ydl hKve broXight it atf low as the 
question requires. 

Examples. 

. i. In^a^6^ 4%, 6d. ^rs. how many farthings ? 

d. qrs. Here 6J pounds is the highest denomihatioll. 
6 il Then because 20 shillings make on6 pound, I mul- 
*" tipljr 65 by ^, adding at the same time, |^ 48. to 
the product, and the sum' is 1304 shilli^^; then 
because* 12 ^ende make one shiliidg^, I multiply the 
shillings by 12, adding the Od. and the sum is 1$6S4 
pence ; lastly, because 4 farthings make one peii- 
ny, I multiply the pelice b;^ 4> aiMiog the 2 farth- 
ings, and th^ work is done. In this way I find thttt 
in £65 4s. 6d. 2qrs; there are 62618 farthings. 
62618 

2. Inpg1465 14s. 5d. how ma- 
ny farthings ? Ans. 140r09d.qrs. 

3. Ifl Sdlb^. G oz; 10 pwt 15 
grs; how many grains ? 

Ans. 129855; 

4. In 4G. SB 4d. 6c ts. 2m. how 
many mills ? 

Ans. 48462 ittills.* 



£. 8. 

65 4 
210 


13^0 4 
1» 


15 65^4 

4. 



5. In 250 Eagles how many 
cents P Ans. 250000 cents. 

6. In ^7 pistoles, at 2^8. h6w 
marijr pence and farthings ? 

Ans. 9?'6M. 39672 qrs. 

6. In 29 guineas, at 28s. higfw 
many farthibgsP 

Ans. 389r6 qVs> 



' * To redace ta^t$ to dollars add one cipher ; to dtnies add 2 ; to cefiit add 
3 ; to milU add 4. To reduce dollars' to dimes add- one cipher ; to eetUs add 
2 ; to mtOs add 3. To reduce dimts to cents add one ci^fi^ ; to'nttW a'dd" i» 
To reduce cents to miUs add one cipher. 



REDUCTION, 41 

2. RED UC TIOJ^ ASCEJ^DIJ^G. 

Rule. 

Divide the lowest denomination by the number which it takes of 
that to Inake one of the next higher, and so continue to do till }ou 
have brought it into the denomination required. 

' ' Exjimples. . 

1. In 6:2618 farthings how many pounds? 

4)62618 

By comparing^ the examples in Reduction De- 

12)15654 2qr8. scending with those in Reduction Ascending^, it 
— — - — will be seen that they reciprocally prove each 

2 I ) 1 3 0|4 6d. other. 



£6 5 48. 
Ans. x£65 48. 6d. 2qrs. 

2. In 1407092 farthings how 
many "founds? 

Ans. £1465 148. 5d. 

3. In 20465 mills how many 
eagles, dollars, iScc. 

Ans. 2E. go 4d. 6ct8. 5 mills^ 

4. In 8642 mills how many 
dollars P 

Ans. S8 6d. 4ct8. 2m. 



5. In 39072 farthings how ma- 
ny pistoles ? Ans. 37. 

6. In 129855 grains how many 
pounds ? 

Ans. 221b. 6oz. lOpwt 15grs. 

. 7. In 25684 cents how many 
eagles P 

Ans. 25E. S6 8d. 4cts. 



, 3. REDUCTIOJ>r ^8CEJ^DIJ^Q AJSTD DE8CEJ\rBIJ>rO. 

It is thought to be unnecessary to give examples of alKthe weights 
and measures. The following will be sufficient to enable the at- 
tentive scholar to make a general application of the rules. His 
judgment will direct him to the tables by which th« several exam- 
ples are reduced. 



1. In £151 10s. how many 
dollars? Ans. g505. 

2. In 75 pistoles, at 22 shil- 
lings, how many pounds? 

Ans.3g82 lOs. 

3. In 78lb. 5oz. tSpwt. how 
many pennyweights ? 

Ans. 18838pwt. 



4. In 7cwt. 3qr; lOlb. how ma- 
ny drams ? Ans, 224768dr. 

5. In 2349 pints how majiy 
bushels ? 

Ans. 36bu. 2pk. 6qt. Ipt. 
6^ In 4 pieces of cloth, each 
14 yards, how many nails ? 

Ans. 896. 



ffhen it is required to take quantities of several denominations, 
each an equal number of times from a given quantity. Rule. — Re- 
duce each of the quantities to the lowest denominatXyn mentioned, 
and add them together for a divisor; reduce the given quantity to 
the same denomination for a dividend; and the quotient will be 
the number sought* 

6 



4S 



REDUCTION. 



7. In £33 how manjr g;uineas. 
pounds, dollars and shillings, of 
^ach an equal number i 

] guinea==288. , 

1 pound «208* 

1 doHar«s 6s. 33 

1 shiilingsels. 90 

55 ) 660 ( 1£ Ans. 
55 

no 

110 



"8. "Supposing a man to be ^B 

iears old, how many seconds has 
e lived, allowing 365 days, 6h, 
to a year? Ans. 863612800, 
9. Reduce One mile to barley 
•eorna. 

1 mile. 
8 

^ furlongs* 
40 

^20 rods. 
5J* 




ir60 yards. 



J280 feet 
1^ 



63360 inches. 
3* 



Ana. 190080 barley coma. 



10. A man i« desirous of draw- 
ing ofi'a hogshead of wine into 
bottles containing gallons, two 
quarts, quarts and pints of each 
an equal number, how many must 
he have ? Ans. 33 of each and 9 
pints over. 

11. How many spoons, each 
weighing 3oz. can be made from 
5lb. of silver ? Ans. 20. 

12. In 1 ton how many drams P 

Ans. 573440dr. 
13 In 425060. seconds how 
•many hours ? Ans. 1 18h. 4m. 209. 
14. In 63360 feet how many 
miles ? 

3 ) 63360 

5^ til ) 21 120 yards. 

1920 
2 



4 I ) 384|0 rods. 

8 ) 96 furlongs. 
Ans. 12 miles. 

15. In ygdSl 16s. how many 
ducats, at 4s. 9d. each ? Ans.976. 

i6r How many aeconds from 
th6 birth of Christ to the year 
1824,ailowing 365d. 5h. 48m.578% 
to a year ? Ans. 57559853088. 

17. How many inches from 
Montpelier to Burlington, it be- 
ing 38 nriiles ? Ans. 2407680. 

18. How many seconds are 
there in 6 signs, 1-Z^ 14' 26" ? 

Ans. 908066. 

19. In 240,000rds. how man/ 
acres? Ans. 1500 acrei. 



infill 



* To multiply ly i ^^^*^ half the nmltiplicand. The several «tep8 in this ek« 
ample present at oue View the number of farloDgs, rods, yards, feet, inches ani 
barley corns in a mile. 

t For 5| divide by 11 and multiply the product by 2 because 6i»l 1 halves, 
and 11 beiuf; twice as great as 5^, the true divisor, the quotient will be only 
b«lf asipreat aait ought to be ; it taust therefore be doubled. 



REDUCTION. 4:9 



£2 In 1008 quarts of cider 
how many tuns B _ Ans. I« 

23. In i^5 pistoles at 22s. how 
many pounds P 

Ans. £27 10s. 



20. In 7248 nails how many 
ells English? 

Ans. 362E.E. 2qrs. 

2U I?i 1 90080 inches how ma- 
ny leagues? . Ans. 1. 

Miscellaneous Examples. 

I. ir a man drink a pint of rum a day, how much will he drink, in 
a year? Ans. 45gal. 2q)t. ipt* 

2 How many barley corns will reach round the world, supposing 
it to be 25020 miles ? Ansl 475580 itoO. 

3 Divide g<20 among 4 men so that the shares shall be to one 
another as I, 2> 3, 4. Ans. I2» 24, 36, 48. 

4. How many steps of 2 feet 6 inches, must a man take in going 
from Burlington to Boston, it being 1^ miles ? Ans. 401 280. steps. 

5. How many lots, each containing three quarters of an acre, are 
there in one square mile ? Ans. 853 lots, and 40 rods over. 

6. How many cubic inches in a cord of wood ? Ans. 221184. 

7. In ^500 how many eagles, moidores, pistoles,, crowns and; 
dollars of each an equal number ? 

Ans. 76 of each, aiid d08 pencie over. 

8. If a vinter be desirous to draw off a pipe of wine into bottler 
containing pints, quarts and 2 quarts, of each an equal number, how 
many most he have? Ans. 144 of each. 

9. There are three fields, one containing 7 acres, another 10 acres 
and the other 12. acres'and 1 rood;, how many shares of 76 rods 
each are contained in the whole ? 

Ana.. 61 shares, and 44 rods over. 

10. In 172 moidores at 36s. each, how man^ eagles, dollars and. 
nine-pences, of each an equal number? 

Ans. 92 of each, and 68 nine-pences oven 

II. In 470 boxes <)f sugar,, each 261b. how many cwt. ? 

Ans. 109cwt. Oqrs. 12lb. 

12. (f cigars cost one and a half c^ t eaclv and a person smoke 
3 cigars per day, how much will it cost him for cigars during the 
months of January, February and March in a common year ? 

Ans.. 405 cents, or S4 5cts. 

13. In^5529d00 cubic inches^ how ma:ny cords of wood ? 

Ans. 25 cords. 
qUESTIOJ^S. 



1. What is Reduction ^ 

2. Of how many kinds is Reduction'? 
3* What is Reduction Descending ? 

4. What is Reduction AsceDding f 

5. What is the rule for Reduction 

Descending ? 
6* What is the rule for Reduction 
Ascending? 

7. How is Reduction proved ? 

8. How do you pipceed when you 



wish to take quantities of seve- 
ral denominations, each an equal, 
number of times from a given 
quantity ? 

9b Bow many shillings in a guinea P 
in a moidore ? in a crown ? it^iL 
ducat? in a pistole? 

10. Which of the fundamental rules, 
are employed in Rednctloa? 



44 COMPOUND x\iULTlPLICAT[ON. 

s. eotnyotttDr JClttltiDliCjiU otf . 

Compound Multiplication \s the method of finding the amount of 
a given number^ consisting of different denominations, by repeating 
it a proposed number of times. 

Rule.* 

Write the muttiplier under the lowest denomination of the mutti* 
plicand. Multiply tthe several denominations successively by the 
multiplier, setting down the excess and carrying from each deno* 
minaiton ta4he next higher, as in Compound 'Addition. 

Proof. 

The method of proof is the same as in Simple Mnitiplication. 

JBxamples. 

1. What will 5lb. of tea cost at 1 dol. 2 dimes, 7 cts. per pound ? 
$ d. cts. or $ cts. or cts. By this example it will be seea 
I 2 7 1 27 127 that the operations by this rule in 

• 5 5 5 Federal Money are precisely the 

■ _ _ same as in Simple Multiplication, 

6 3 5 6 35 , 635 cts. one dollar, 2 dimes, 7 cts. (>eing 

iust equal to 1 dol. 27 cts. or to 127 cts. Hence the 127 cents multiplied 
oy 5 the answer is 635 cts.ssi6 dols. 35 cts.s:6 dols. 3 dimes, 5 cts. and the 
given numbers may in all cases be ex.pressed as a simple number in the 
lowest deoomination mentioned, or as a compound number.^ 

2. What is the cost of 6 lb. of tobacco, at 2s. 6d. Sqrs. per lb ? 

s. d. qrs. Here 6 iimes 2 is 12, but 12qrs. are equal to 3d. there- 

2 6 2 fore set dcgirn and carry 3. Then 6 times 6 is 36 and 3 

6 to carry is ]30d==38. 3d. set down 3d. and say 6 times 2- 

^ is 12 and 3 to carry is 15s. which set down. 



15s. 3d. 

3. What will 3lb. of green tea 
cost, at 93. 6d. per pound ? 

Ans.^l8s. 6d. 

4. What will 6lb. of nails cost 
at 9 cents per pound ? 

Ans. 5 dimes, 4cts« or 54cts. 

5. What will 9cwt. of cheese 
cost, at ggl 1 Is. 5d. per cwt. ? 

Ans. «gl4 2s. 9d. 

6. What will 6 cows cost, at 
£4 6s. 8d. each P 

Ans. gg2;6. 



7. What will 5lb. of loaf sugar 
cost, at Is. 5d. per pound P 

Ans. 6s. 3d. 

8. What will 8 bushels of corn 
cost, at 5d. 7cts. or 57ct8. per 
bushel ? 

Ans. 84 5d. 6 cts. or 84 56cts. 

9. What will 9 yards of cloth 
cost at 5s. 4d. per yard ? 

Ans. ggS 8s. 

10. What will l^ gallons of 
brandy cost, at 9s. 6d. per gal. ^ 

Ans. £5 14s. 



. * The product of a number consisting of different denominations by a simple 
number, is evidently expressed by the several products of the different parts 
multiplied by the simple number. Thus, £2 68. 4d. multiplied by 6, the seve- 
ral products will be £12 368. 24d.=(by taking the shillings from the pence and 
the pounds from the shillings and placing them in the shillings and pounds re-t 
spectively) to £13 18s. Od. which i& agreeable to rule ; and the same will be 
true when the luultiplicaird is any compound number whatever. 



COMPOUND MULTIPLICATION. 
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When the multiplier exceeds 1£, and is a composite number, the 
component parts may be employed successively, as in Simple Mul- 
tiplication, instead of multiplying by. the whole number at once. 

Examples. 



1. What will 16 cwt of cheese 

cost, at ^1 18s 8d per cwt ? 

£ s. d. Here because 16 is 

*1 18 8 produced by mnlliply- 

4 ing 4 by 4, multiply 

7 24 g the price by 4, and that 

4 product again by 4. 



2. What will 28 yds. of broad 
cloth cost, at 19s 4d per yard ? 

Ans. gg27 Is. 4d. 

3. What will 96 quarters of 
rye cost, at ^l 3s 4d per quar- 
ter? Ans. ggll5. 

4. What will 63 bushels of rye 
cost, at 63 cents .per bushel ? 

Ans. 3969ct8. or S39 69cts. 



2. When the multiplier cannot be produced by the multiplication 
of two small numbers^ take two such numbers as come the nearest 
to it, and then find the value of the odd parts and add or subtract 
as the case requires. 

Examples. 



1. What will 47 yards of cloth 
cost, at 178 9d per yard ? 

£ s. d. Multiplying by 5 
17 9 and by 9 gives the 
5 price of 45 yds. but 
— — ^— this is 2 yds. short 
4.89 of the given quan- 
9 tity. Therefore 
multiply 178 9dby 



2. What will 94 pair of silk 
stockings cost at 12s 2d per pair P 

Aus, £57 3s. 8d. 

3. What will 31 bushels of 
oats cost, at 25 cents per bush. P 

Ans. 775cts. or g7 75 cts. 

4. What is the weight of 23 
silver spoons, each weighing loz 
9pwts I4grs ? 

Ans. 2lb. lOoz. Opwt. U)grs. 



39 18 9 2, and it gives £1 

1 15 6 15s 6d for the pri^e 

■ of 2 yds. which add- 

Ans. 41^14 3 ed to the price of 

45 yds. gives the 
price of the whole. 

3. When the multiplier exceeds 100, find the cost of 100, multi- 
ply it by the number of hundreds, and to this product add the cost 
of the odd parts and their sum will be the answer required. 

Examples: 

2. What will 235 bushels of 
wheat cost, at gl 25 cents per 
bushel ? Ans. 29ii75ct8 or g293 

75<fts. or 29E. 83 7d. 5cts. 

3. What will 700 bushels of 
potatoes cost, at Is Sd per bush. ? 

Ans. ^43 15s. ( 

4. What will 297 yards cost, 
at 17s 3d 2qrsv per. yard ? 

Ans. ^256 158, 7Jd. 



1. What will 512 bushels of wheat 
cost, at 58 lOd per bushel ? 
5 10 

10 

2 18 4 price of 10 bushels. 
10 



29 3 4 price of 100 bushels. 
5 
145 16 8 price of 500 bushels. 
3 10 price of 12 bushels. 
jgl^"~6~^ price of 512 bushels. 



46 DUODECIMALS. 

BttotircCmnljtit. 

Duodecimals are so called because the denominations ^decrease 
bj 12 from the place of feet towards the right hand, as in the follow- 
ing 

Iable. 

Afoot is 12 inches or primes, iitarA^ed ' 

An inch is 12 seconds •< " 

• A second is 12 thirds « '" 

A third is 12 fourths, &c. « "" 

] Rule.* 

Write the several terms of the multiplier under the correspond- 
ing terms of the multiplicand; then multiply the whole multipli- 
cand by the several terms of the multiplier successively, beginning 
at the right hand, and placing the first term of each of the partial 
products under its respective multiplier, remembering to carry one 
for every 12 from a lower to the next higher denomination, and the 
sum of these partial products will be the answer, the left hand term 
being feet, and those towards the right primes, seconds, &c. 

This is a very useful rule in measuring wood, boards, &c. and for 
artificers in finding the contents of their work. . 

Examples. 



1. How many square feet in a 
floor 10 feet 4' long, and T feet 
8' wide ? 

lOf. 4' 
7 8 



6 10 8 
72 4 



Ans. 79f. 0' 8" 



2. How much wood in a load 
7ft. 6' long, 4ft. 8' wide atid 4ft. 
high ? 

. Ans. 140ft or 1 cord 12ft. 

Multiply the length by the width, 
and this product by the height. 

3. How many square/eet in a 
board I6ft 4in long, and 2ft 8in 
wide ? Ans. 4dft 6in. 8n. 



*The rule may be expressed in general terms thus. When feet are 
concerned, the product is of the same deoomination as the term multiply- 
ing the feet ; and when feet are not concerned, the name of the product 
will be expressed by the sum of the indices of the two factors, or of the 
strokes over them. Thus 4' x 2''=8'". Here one of the factors is inches, 
the other seconds, and the indices or strokes over them amount to 3, henbe 
the product, 8, is thirds. And in the same manner 8"x3"=^"" or, divide 
by 12,=2'" The reason of the rule may be shown by the first example. 
The A' are 4 twelfths of a foot and the 8' are 8 twelfths of a foot and 
jJ^xA=tVt<>^T^ ^^TT^^'^a", ^^^^^ reduced gives ^ 8"; putting 
down the 8'' we reserve the 2' to be added of 10ft. by 8', or ^•p which pro- 
duct is AA, to which 2 being added, we ha?e • * or 6ft 10'. Next multi- 
plying 4f or ^ by 7 we have ^\ or 2ft. 4^ which added to the product of 
10 by 7 gives 72ft. 4', and these results added together give 79ft O' 8'' for 
the product. The same reasoning may be extended to cases where there 
is a greater number of denommations. ^ 



DUODECIMALS. 



'«' 



4. How many feet in a stock 
of 12 boards Hit 6' long and Ift 
3' wide ? Ans. 217ft. 6in. 

Find the cootent of one board and 
multiply that by the number of 
boards, as4n Compound Multiplica- 
tion carrying for 12. 

5. What ia the content of a 
ceiling 43ft 3' long and 2dft. 6' 
broad? Ans. 1102ft. 10' 6^ 

. 6. How much wood in a load 
6ft 7' long, 3ft 5' high, and 3ft 
8' wide ? 
• . Ans. 82ft 5' 8" 4'". 

r. Whatis the solid content of 
a wall 53ft 6' long, 12ft 3' high 
and 2ft thick ? 

Ans. 1310ft 9'. 

8. How many cords in a pile 
of 4 foot wood 24ft. long and 6ft 
4' high ? Ans. 4| cords. 



9. How many square yards in 
the wainscoting of a room 18ft. 
long, l6ft 6' wide and 9ft 10' 
high ? Ans. 324y. 4ft 6'. 

10. How much wood in a cu- 
bick pile of wood measuring 8ft 
on every side ? Ans. 4. 

11. How many square feet in 
a platform whicn is 37 feet, 1 1 
inches long, and 23 feet 9 inches 
broad ? Ans. 900ft 6', 3". 

12. How much wood in a load, 
8 feet, 4 inches Ion?, 3 feet 9 in- 
ches wide, and 4 feet, 5 inches 
high? Ans. 138ft 0', 3". 

13. How many feet of ceiling 
in a room which is 28 feet, 6 in- 
ches long, and 23 feet, 5 inches 
broad ? Ans. 667ft 4', 6". 

14. How many square feet are 
, in a board which is 15 feet, 10 
I inches long and 9| inches wide ? 



I 



Ans. 12ft lO'. 4", 6'", 



qUESTJOJ^S. 



8. 



9. 
10. 



11. 



1. What is Compound Multiplica- 
tion ? 

2. How are the numbers to be 
placed ? 

3. How is the multiplication per- 
formed i 

4. How, when the multiplier is a 
composite number ? 

5. What is a composite number ? 

6. What is to be done when the j 12. 
multiplier cannot be produced I 13. 
by two smaH numbers ? i 

7. When the multiplier exceeds | 14. 

100, how do you proceed?, 



What is the use of Compound 
Multiplication ? 

How do you prove Compound 
Multiplication ? 

Why are Duodecimals so call- 
ed ? What is the Table ? 
How do you place the number 
for multiplication of Duodeci- 
mals ? ^ 

Where do yqu begiii to multiply ? 
How are the several products tot 
be set down ? ^ 

What is the use of Djio^iscimals ^ 
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COMPOUND DIVISION. 



6. ComiiotinDr Bii)teion* 

Compound Division is the method of finding how often one num- 
ber is contained in another of different denominations. 

llule.* 

Place the numbers as in Simple Divisibn, and divide the several 
denominations of the dividend successively by the divisor. 

If there be a remainder after dividing any denomination, it must 
be reduced to the nexft lower, adding the number in the lower deno- 
mination. Divide the sum as usual ; and so on till the whole is 

finished. -w^ ^ • 

Proof. 

The method of proof is the same as in Simple Division. 

Examples. 

1, If 31 bushels of oats cost 7 
dollars, 75 cents, what are they 
per bushel P 
$ cts. cts. Here the cost 



7 75=8=775 is reduced to cts. 

cts. cts, and then the op- 

31 ) 775 ( 25 Ans. eration becomes 
52 the same as in 
Simple Division. 

155 
155 

2. If 9 yards of cloth cost gg4 
3s 7d 3qrs what is it per yard ? 

Ans. 9s. 3d. 2qrs. 
This and other questions where 
the diyisor is less, than 10, may be 
as conveniently solved by short di- 
visibn. When the numbei: in the 
highest denomination is less than 
the divisor, it must be reduced to 
the next lower before dividing. 

3. If l£j6 It), of nails cost glO 
and 8 cents, what are they per 
pound P Ans. 8 cents. 



4. If 35 yards of cloth cost 
^57 58. 5d. what is it per yard? 

£ s. d. £ 8. d. qrs. 
35 ( 57 5 5 ( 1 12 8 2 Ans. 

^35 In 57 1 find 35 

once and 22 over. I 

22 then reduce 22 to 

20 shillings, adding the 

-, 5s. and in the sum 

35 ) 445 ( 12s. 445s. I find 35 12 



35 

95 
70 

25 
12 

35 ) 305 ( 8d. 
280 

25 

4 

35 ) 100 ( 2ilrs. 
70 . 

30 



times and 25 over. I 
then reduce 25 to 
peace, adding 5d. 
and in the sum 305 
I find 35 8 times and 
25 Qver. Again, I 
reduce 25 to farth- 
ings, and divide by 
35, and the quotient 
is 2qrs. and 30 re- 
mains, which . is 
^o=:« of another 

farthing. 



* The division of numbers of dififerent denominations, or compound numberS) 
dc;pends upon the same principles as Simple Division. This must be. sufficient' 
Ij obvious, when each of the several parts of the dividend can be divided with- 
out a remainder. And when there are remainders, the truth of the rule will 
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5. If 20 cwt. of tobacco cost 
^120 lOs. what is it per cwt ? 

' Ans. a^6 Os. 6d. 

6. If I cwt. of tea. cost £18 
18s. what is it per pound ? 

Ans. ds. 4jd. 

7. If 4 men spend at a tavern 
^2 I6s. 4d. what must each pay ? 

Ans. 14s. Id. 

8. If 12 silver cups weigh 13lb. 
loz. 2pwt. lOgrs. what is the 
weight of each cup ? 

Ans. Ub. loz. Ipwt. 20^ grs. 



9. If 24 lambs cost 30 dollars* 
what are they a piete ? 

Ans. Si 25cts. 

10. If 12 men draw a prize of 
1 8000 dollars, what is each man's 
share P Ans. 21500. 

11. If 14r bushels of wheat 
cost a£47 12s. 6d.,what is it per 
bushel ? Ans. 6s. 5|d. 

12. If 1961b. of cotton cost £6 
10s. 8d. what is it per pound ? 

Ans. 8d. 



QUESTIOJ^S. 



1 . What is Compound Division ? 
% How do you place the numbers ? 
3. How do you proceed in dividing ? 



4* What is to be done whei^ there 
is a remainder after diyiding 
any denomination? 

5. What is the method of proof? 



Miscellaneous Kxaniples, 

1. What is the difference between six dozen dozen and half a 
dozen dozen ? Ans. 7^^. 

2. What is the difference between half a solid foot and a solid 
half foot ? Ans. 648 inches. 

5. A note was on interest from March 20, 1819, till Jan. 26,1824 ; 
what was the length of time? Ans. 4y. lOmo. 6ds. 

years, mo. days. In operations of this kind, a month is considered 30 

1824 26 days, and a year 12 months. This, though not per- 

1819 2 20 fectly correct, will be found to be a ^ood practical 

-— — . method of ascertaining the time in computing interest* 

4 10 6 

4. How long from June 7, 1814, to August 3, 1823 ? 

Ans. 9y8. Imo. 26ds. 

5. Divide 5 guineas among 8 men — give A 8d. more than B, and 
B 8d. more than C, ^c. what does H receive P 

Ans. 15s. 2d. H's share. 



appear equally plain, by preparing the dividend in such a manner, before di- 
viding, that the several parts may be divided without a remainder. Ifjou 
would divide £3 13s. 8d. by 2, first make all the parts divisible bj 2 ; thus 
£S 138. 8d.3=:£2 328. 20d. These parts divided successively by 2, give £1 
16i<. lOd. the same as bj the rule. 

In Compound Division there are usually given a variety of cases ; but it 
was thought better to give one general rule which would answer every purpnse 
without unnecessarily incumbering ihe memory of the scholar. After becom- 
ing familiarly acquainted with the role here given, the several contractions will 
readily suggest themselves in practice from what has been taught in Simple 
Division. 



A. 
B. 
C. 


1 . 
1 - 
1 - 

2^ 


m 

3 


$60 
69 50 
72 25 




)201 75 



SO COMPOUND DIVLSION. 

6. A horse is valued by A at g60, by B at g69 50, and by C at 
gr2 25, what is the average judgment P 

The average in this and similar cases, is foand 
by dividing* the sam of the several judgments by 
' the number of appraisers. 



$67 25 Ans. 

7. M, N, O, and P, appraised a ship as follows, viz. M at 86700, 
N at 89000, t) at 8S750, and P at 87380 ; whut is the averagejudg- 
meut ? Ans. 87957 50. 

8. A and B wishing to swap horses, and disagreeing as to the con- 
ditions, referred the matter to 3 disinterested persons, X, Y and Z, 
whose judgments were as follows, viz. X said A should pay B 88 ; 
and Y said A should pay B 86; but Z said B should pay A 85; 
what is the average judgment ? Ans. A must pay B 83. 

A IB In the exchange of articles, 

X 1. $0 $8 14 B where the judgment of the referees 

Y 1. 6 5 A is partly on one side of the equality 

Z 1. 5 — between them, and partly on the 

— 3)9(3An8. other, subtract one side from the 

Referees. 2 5 14 other, and divide the remainder by 
the number of referees for the average judgnient. 

9. C and D wishing to swap farms, referred the subject to O, P, 
Q and R, and agreed to i^de their jud8:ment, which was as follows, 
viz. O said C should pay B^70 ; P said C should pay D 8100 ; and 
Q said C should pay D 855 ; but R said D should pay C 825 ; how 
was the matter settled ? Ans. C pays D 850. 

10. What is the weight of 4hhd. of sugar, each weighing 7cwt» 
4qrs. 19lb.P Ans. 31cwt. 2qrs. 20lb. 

11. Three men and 2 boys hoed 30000 hills of corn, and each 
man hoed £ hills while a boy hoed one ; how many hills were hoed 
by each man, and how many by each boy ? 

Ans. Each man hoed 7500 and each boy 3750 hills. 
3x2+£s= 8 Divisor. 

12. If 8911.555 be divided among 5 men and 4 women, what is 
each man and woman's share P 

. > 865.111 = 1 woman's share. 
^"®* i 8130.22<5=i man's share. 

13. Two places differ in longitude 31*^ 37' 3" what is their dif- 
ference in reckoning time, allowing 15* to make an hour? 

Ans. 2h. 6' 3". 

14. How much wood in a load 6ft. 7' long, 3ft. 5' high and 3ft. 8' 
wide ? Ans. 82ft. 5' 8" 4'". 

15. T bought a load of wood 8ft. long, 3ft. wide and £ft. 8' high, 
how much did it cost at the rate of 81.75 per cord ? ^ 

Ans. 87} cents. 



SECTION III. 

iFtJictious.* 

Fractions are parts of a unit. 

Fractions are of two kinds, Vulgar and Decimal, which differ in 
the inanner of expression and modes of operation. 

A Vulgar Fraction is expressed by two numbers, written one over 
the other with a line between ;^ as i, i, j and i^. 

The number below the line is called the denominator , and ex- 
presses the number of parts into which the unit is divided* 

The number above the line is called the numerator, and shows 
how many of those parts are contained in the fraction ; thus, the 
meaning of the expression, -l-.o^ ^ bushel, is, that a bushe) is divided 
into 8 equal parts, and that 3 of those parts are taken. 

A Decimal Fraction is expressed bj one number, which is distin- 
guished from a whole number by a period at the left hand, called 
the separatrix, as .5, .45, the first denoting 5 tenth parts, and the 
second 45 hundredth, paicts. 

A Decimal may be changed into a Vulgar Fraction by drawing a 
line under it, and writing under the line as many cyphers as there 
are figures in the decimal, with a 1 at the left hand. Thus .5 is ^^ 
.45 is rV^y and .005 is tzsW' 

1. rULGJm FBJICTIOJS'S. 

Vulgar Fractions are those whose numerators and denominators 
are both expressed. 

A proper fraction is one whose numerator is less than its denomi- 
nator ; as i, ft i, &c. 

An improper fraction is oae whose numerator is greater than its 
denominator ; as 4> f* &c. 

A compound fraction is a fraction of a fraction, as J of |, &c. 

A mixed number consists of a whole number and a fraction, as 
12*. 6|.. &c. 

A whole number is changed into an improper fraction by writing 
1 under it, with a line between, as %, 4-, &c. 

T/ie common measure of two, or more numbers^ is a number which 
will divide each of them without a remainder. 

The greatest common measure of two, or more numbers, is the 
greatest number whictr .will divide those numbers severally without 
a remainder. ~ ' 

The common multiple of two, or more Bumbersi is a number which 
may be divided by each of those numbers without a remainder. 

* Fractions comes from the Latin word, Frango^ to biceak, because the unit 
is considered as broken into several equal parts. Valgar and Decimal Fractions 
difiVr in. this ; the denominator of the former may be any number whatever, 
but the denominator of the latter^, when expressed, is always 10, 100, 1000, or 
1 with as many ciphers annexed as there are figures in the decimal. 



62 



FRACTIONS. 



Hie least common multiple is the least number, which can be so 
divided without a remainder. 

d prim^ number is one which can be measured only bj itself or bj 
a unit. 

Ji perfect number is one which is equal to the sum of all its aliquot 
parts.* 



1. REDUCTIOJ^ OF VULGAR FfUCTIOJ^S. 

Reduction of Vulgar Fractions, is changing them from one form 
into another without altering their value. 

Case T. 
lb find the greatest common measure of two, or more numbers. 

Rule. 

1. If two numbers only be given, divide the greater by the less, 
this divisor by the remainder, and so on till nothing remains, always 
dividing the last divisor#by the last remainder ; then will the last 
divisor be the common measure required. 

2. If there be more than two numbers given, find the greatest 
common measure of two of them ; then of that common measure and 
one of the others, and so on through all the numbers ; the greatest 
common measurelast found will be the answer. 

Examples. 

1. What is the greatest com- I ^ What is the greatest com- 
mon measure of 580, 320 and 45 ? | mon measure of 918, 1998 and 



3;e0)580(l 
t)20 



260)320(1 
260 



;20)45(2 
40 

Ans. 5)20(4 
20 



60)260(4 Hence 5 is 

240 the great- 

— - est number 

Com. meas. 7 20)60(3 which will 

of580&320J 60 divide 580, 

— 320 and 45 
without a 
remainder. 



522? 



Ans. 18. 



3. What is the greatest com- 
mon measure of 612 and 540 ? 

Aus. 36. 



4. What is the greatest com- 
mon measure of 1152 and 1080 ? 

Ans. 72. 



* The aliquot part of any Dumber is such a part of it, at, being taken a cer- 
tain number of times, exactly makes that number. The smallest perfect nam- 
beris 6. Its aliquot parts are 3, 2 and 1, and 34*2+ l=a6. The next is 28, 
the next 496, and the next 8U8. Only ten perfect numbers are yet known. 
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Case II. 
To find the least common multiple of ttpo, or more, numbers^ 

Role. 

1. Arrange the numbers in a iine, and divide by any number that 
will divide two, or more, of the given numbers without a remainder^ 
and set the quotients together with the undivided numbers in a line 
below. 

2. Divide the second line as before, and so on till there are no 
two numbers remaining that can be thus divided ; then will the 
continued product of the several divisors, and the figures in the last 
line, be the multiple required. 



1. Wiiat is the least common 
multiple of 3, 5, 8 and 10 ? 

5)i 5 8 JO Five and 10 



Examples. 



2)3 1 8 2 
3 14 1 



divided by 5 
the quotients 
are 1 and 2. 
with which 3 
and 8 are 

^x2x3x4=:12D Ans, bro't. down. 

Again 8 and 

2 divided by % g^ve 4 and 1 with 

which 3 ana 1 are brought down. 

Then the pnoduct of 5, 2, 3 and 4 is 

the multiple required. 

£. What is the least common 
multiple of 3, 4, 8 and 1£P 

Ans. 24. 



3< What is the least number 
which can be divided by 6, 10, 
16 and £(| without a reibainder? 

Ans. 240. 

4. Supposing 12 clocks to be 
set a-going together, the 6rst of 
which strikes at the end of every 
hour, the second at end of every 
second hour, the third at the end 
of every third hour, and so on to 
the t2th which strikes at the end 
of every 12 hours; how long be- 
fore they will all strike togeth- 
er ? Ans. 27720 hours. 



Case III. 

To reduce fractions to their lowest terms. 

Rule.* 

Divide both the terms of the fraction by their greatest common 
measure, and the quotient will be the fraction required. 



• Dividing^ both terms of a fraction by the same number does not at all alter 
ito value. If the greatest common measure of a fraction be 1, the fraction is 
already in its lowest terms. 



5* 



1. Reduce ,Vt to its lowest 
terms. 

48)272(5 
240 

— Thus l6)A'2=TVAn. 
32)48(1 
32 

Gr.com.mca. 16)32(2 

32 



FRACTIONS. 
Examples. 



2. Reduce ^Vv to its lowest 
terms. Ans. 4* 

3. Reduce ^f^ to its lowest 
terms. ' Ans. ^. 

4. Reduce iff i to its lowest 
terms. Ans. j. 



Case IV. 

To reduce a mixed number to its equivalent improper fraction* 

Bule.* 

Multiply the whole number by the denominator of the fraction, 
and add the numerator to the product; this sum'ivritten over the 
denominator will be the fraction required. 

Examples. 



1. Reduce 8y to an improper 
fraction. 
8 
3 



24 

26 



then ^* Ans. 



2. Reduce 27^ to an improper 
fraction. Ans. lii 

9 

3. Reduce 35-^ to an improper 
fraction. . Ans. i-12 

4. Reduce lOO^f to an impro- 
per fraction. Ans. 1542 

r Jiff 

5. Reduce 36-1 to an improper 
fraction. Ans. ^^-i. 

8 



Case V. 

To reduce an improper fraction to^ its equivalent whole or mixed 
number. 

Rule.t 

Divide the numerator by the denominator and the quotient will be 
the whole number, and the remainder, if any, will be the numerator 
to the given denominator. 



•All fractions represent a'division of the numerator by the denominator, which 
taken together are proper and adequate expressions for the quotient. Thus 2 
divided by 3, is 2-3 ; whence the reason of the rule is manifest ; for if a quan- 
tity be multiplied and divided by the same number, it evidently remains the 
same. A whole number may be changed into an equivalent fraction with a 
given denominator, by multiplying the whole number by the denominator and 
writing the productover said denominator. 

t This rule is evidently the reverse of the preceding, and ift the same a* 
Simple Division. 
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Examples. 



1. Reduce V* to its equivalent 
whole or mixed number. 
3 ) 76 ( 254 Ans. 
^6 



16 
15 



2. Reduce ^-f to its equivalent 
whole number. Ans. 7. 



3. Reduce Vir' to its equiva- 
lent mixed number. 

Ans. 61i^. 



Case VI. 

To reduce a compound fraction to an equivalent single one, 

RcLF.* Multiplv all the numerators together for a new nume- 
rator, and all the denominators together for a new denominator; 
then reduce this new fraction to its lowest terms. 

Examples. 



1. Reduce | of | of 4 to a sin- 
gle fraction. 
1X3X5 
3x5x8=-rj*;y=|Ans, 



2. Reduce | of ^ of ^ of -f^ to 
a single fraction. Ans. -^■^^ 



Case VII. 

To reduce fractions of different denominators to equivalent fractions hav' 
ing a common denominator, 

RuLE.t Multiply each numerator into all the denominators ex- 
cept its own for a new numerator, and all the denominators togeth' 
er for a common denominator. 

Examples. 



1. Reduce ), ^ and f to a com- 
mon denominator. . 
1X3x4=12 new num. for J 
2X2X4=16 " *' I 

3x2x3=18 ** " # 

2x3x^=24 common denom. 
and 



Thus 41, ii 



i[f AUSt 



% Reduce }, \ and 4 to a com- 
mon denominator. 

Ana 'J 14 40 
JXU^, T<y» TTT* TXT 

3. Reduce \\, | of 1^, A and 
^ to a common denominator. 

Ano 'l^s* i^oi; 13194 11446 

4. Reduce 4,:J.afid ^tiuirfom- 
mon denominator. An?. t|)4t tt* 



** If part of the compound fraction be a whole or miied number, it must be 
rednced to an improper fraction. If any denominator of a compound fraction 
be equal to a numerator of the same, both may be eipnnged, and the other 
numbers, multiplied as by the rule, will produce the fraction required in lower 
terms. 

t By examining the operation it will be seen that the numerator and denomi- 
nator of every fraction are multiplied by the very same numbers, and conse- 
quently their values are not altered. 
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Case Vin. 

r 

To reduce Jractiong of different denominators to eqtmalent fractions having 
(he lecut common denominator. 

Rule J.*— Find the least common multiple of all the denomina- 
tors of the.given fractions, and it will be the common denominator 
required. 

9,, Divide the common denominator by the denominator of each 
fraction, and multiply the quotient by the numerator, the products 
will be the numerators required. 

t 
\ 

Examples. 

1. Reduce j, §, and i to the least common denominator. 

2)2 3 6 6-5--2=:3 and 3x1=3) 

■ 6-5-3=2 2x 1=2 > New numerators, 

3)1 3 3 6^6=1 1x5=5) 

1 1 1 2X3=6 least com. mult, then J, ^,i Ans. 



2. Reduce i and {J to the 
least common denominator. 

Ans.fJ.IJ. 



3. Reduce J, -J, and | to the 
least common denominator. 

Ans. 4, i, !• 



Case IX. 

To find the value of a fraction in known farts of an integer. 

RtjLE.--Multiply the numerator by the parts of the next inferior 
denomination, and divide the product b;5r the denominator; if any 
thing remain, multiply it by the next inferior denomination, and 
divide by the dfenominator as before, and so on as far as necessary; 
the quotients wiU be the answer required. 

Examples. 



1. What is the value of 4 of a 
pound ? 



3 

20 

8)60(7s. 
56 

4 
12 

8)48(6d. 



Ads. 7s. 6d. 



2. What is the value of jV ^^ 
a pound ? Ans. 58# 

3. What is the value of 4 ©^ * 
day ? Ans. lOh. 17m. 81^8. 

4. What is the value of | of a 

mile ? _, 

Ans. efur. 26rds. 3yds. 2tt 



# The common denominator is a niultiple of all the denominators, and con- 
sequently will divide by any of them : therefore, proper parts may betaacn i^ 
al) the numerators as required. 
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To reduce a fraction of one denomination to that of another, retain* 

ing the same value. 

RuL£.-^Make a compound fraction of it, and reduce it to a single 
one. 

Examples* 

!• Reduce f of a p^nny to the 
fraction of a pound. 
i of 1^ of 2^, compound fraction. 

Then f X tV X 2V=Ttbr =rf7» 

Ans. 



2. Reduce f of a pound to the 
fraction of a cwt. Ans. ^y- 

S. Reduce 3s. 6d. to the frac- 
tion of a pound. Ans. ^^y. 

4. Reduce ^ of a pound to the 
fractiou of a guinea. Ans. ^. 



5. Reduce-j^of apound tothe 
fraction of a penny. 

i\f of ^ of y comp. fraction. 

Tnen^yX^X^^W^VAns. 



6. Reduce ^V of a month to the 
fraction of a day. Ans. ff . 

7. Reduce ^^ cwt to the frac- 
tiou of a pound. Ans: f . 

8. Reduce ^^ lb. Tn»y, to 
the fraction of a pwt. Ans. {• 



2. ADDITION'' OF VULGAR FRJiCTIOJSTS. 

Rule. — Reduce compound fractions to single ones ; mixed num- 
bers to improper fractions, frictions of different integers to those of 
the same, and all of them to a common denominator ; then the sum 
of the numerators, written over the common denominator, will be 
the sum of the fractions required. 



Examples. 

1. Add f, 7J, and i of f toge- 
ther. 
First 7^= V^. and ^ of f =^. 

Then ^y \^, and -^ are the Irac- 
tions. 

5X2X12=*= 120 
15x8x12=1440 

3X8X 2= 48 



1608 

-8^=8f 

8X2X12 192 Ans. 



2. What is the sum of -j^ of a 
week, ^ of a day, and ^ of an 
hour ? Ans. 2d. 14jh. 

S. What is the sum of ^ of 6J, 
f of i, and 7i ? Ans. l^fff. 



4. Add f of a yard, J of a foot, 
and f of a mile. 

Ans. 660 yds. 2 ft. 9 in. 



* B}' reducinfi^ fractions to a common denominator, Ihey are made to express 
similar parts of the same unit, and as each nniuerator shows how many of those 
parts are signified by the fraction, the sum or difference of the iiumerators writ- 
ten over the common denominator, in evidently the sum or di/!Vrence of the 
fractiona. 

8 
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3. SUBTRJCTIOAT OF VTfLGJlR FR.iaTIOA''S. 

Rule. — Prepare the fractions as for addition, and the difference 
of the numerators written over the common denominator will be the 
difference of the fractions required. 

Examples. 



1. From ^ take f of f 

2. From 96} take \4f. • 

Ans. 81Jf. 



5. From |§ take |. 



Ans. i-U, 



4. From 7 weeks take 9^'^g^ days* 

Ans. 5 w. 4d. 7h. 12 m. 

5. From J^g take |s. 

Ans. 9s. Sd. 

6* From 14i take § of 19. 

Ans. 1/5^. 



4. MULTIPLICJiTIOJ>r OF VVtGAR FRACTIQJ^S, 

RxjLE. — Reduce* compound fractions to sin^^le ones, and mixed' 
numbers to improper fractions ; then multiply the numerators to- 
gether for the numerator, and the denominators together for the de- 
nominator of the fraction required. 

Bxaffiples, 

4. Multiply i of ^ by | of S^-. 



1. Multiply 4J, I of I, and 18f 
continually together. 

4j=J. f of|==^j,and 18t=V- 
9yf^ Ans. 

2. Multiply 5i by f Ans. f 
5. Multiply 4J by f Ans. -{i^. 



Ans. A. 



5. Multiply ^ by i. Ans. ^. 

6. Multiply } of 5 by i of 4. 

Ans. 5. 

7. Multiply J by }. Ans. ^. 



5. Dirts to Jsr OF vvlgar frjictioj^ts. 

Rule. — Prepare the fractions as for Multiplication, then inverC 
the divisor, and proceed exactly as in Multi[ilication. 



* Fractions are sdmetimes roost conveniently brought to » common denomi- 
DBtor by MuhipHcation or Division. In the fir^tt example ^ is brought to a 
cQfnuQon denominator with ^ by mQltipljing both its terms by 7. 



i 
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I. Divide 9|^ by J of 7. 
9|.= ^diviclentl. 
J of |=J divisor. Then, 



£. Divide ^ by 4. 



Ans. f =1|. 



3. Divide ^ by 4. Ans. -^^^ 

4. Divide § of i by J of |. 

5. Divide 5 J by 7|. Ans. fj. 

6. Divide^ by f. Ans. |. 



QUESTIOJSrS. 



1. What are Fractions ? 

2. Of bow many kinds are Frac- 

tions ? 

3. Wherein do they differ ? 

4. How is a Vulgar Fraction exi 

pressed ? 

5. What is the number below the 

line called ? 

6. What does it express ? 

7. What is the number above the 

line called? 

8. What does that show ? 

^. How is a Decimal Fraction ex- 
pressed? 

10. How is it dij»tinguished from a 
whole number ? 

11. How may a Decimal be changed 

into a Vulgar Fraction ? 

12. What is a Vulgar Fraction ? 

13. What is a proper fraction ? 
14. . What is an improper fraction ? 

15. What is a compound fraction ? 

16. What is a mixed number ? 

17. What is the common measure of 
two or more numbers ? 

18. What is the greatest common 
measure of twg or more numr 
bers ? 

19. What is the cofrimon multiple of 

two pr more ^^mber8 ? 



20. What is the least common mul- 
tiple? 

21. What is a prime number ? 

22. What is a perfect number ? 

23. What is Reduction of Vulgar 
Fractions ? 

^. How do you find the greatest 
common measure of two or more 
numbers ? 

25. How do you find the least com^ 
mon multiple ? 

26. How are fractions redaced to 
their lowest terms ? 

27* How are mixed numbers redu- 
ced to improper fractions ? 

28. How is an improper fraction re- 
dviced to whole or mixed num- 
bers ? 

29. How is a compound fract^ re- 
duced to a single one ? ' 

30. How are fractions reduced to a 
coi:)gunon denominator ? 

31. How to the least common deno- 

mii^tor ? v 

32. What is the rule for the Addi- 

tion of Vulgar Fractions ? 

33. for the Subtraction ? 

34. — for the Multiplication ^ 

35. .^.^ — -^ for the Division ? 



I • 
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60 FRACTIONS. 

A Decimal Fraction is one whose numerator only is expressed. 
Were the denominator to be written, it would, in all cases, be 10, 
100, or 1, with as many ciphers annexed as there are figured in the 
decimal. 

When there are whole numbers and decimals in the same summit 
is called a mia^ed number/9 as, 16.44, which is read sixteen and 
forty -four hundredths. 

In decimals, unity is considered a fixed point, each way from 
vhich t'.ie value of the numbers varies in a ten-fold proportion, in- 
creasing towards the left hand, and decreasing towards the n^ht, as 
in the tollowiog 

TABLE. 

i I . I I 1 -i I I I I I I i 






987 65432 1. 2345678 

Ciphers in the rifht hand of decimals do not alter their value, 
but oi> the left hancf, decrease their value in a ten-fold proportion. 
Thus, .5 .50 and .500 express the same value, viz. J, and are read 
5 tenths, 50 hundredths, and 500 thousandths ; but .5 .05 and .005 
decrease in value in a ten fold proportion, and are read 5 tenths, 
5 hundredths, and 5 thousandths. 

in-order to make the scholar familiar with the notation of deci- 
mals, he is requested to write out the following 

^ Examples, 



1. Express the decimal .36 in. 
words. 

£. Express .03 in words. 
S. Express .1002 in words. 

4. Express 27*47 in words. 

5. Express 34.14 in words. 



1. Write forty-three thou- 
sandths in characters. 

2. Write 60 and nine hundred 
thousandths in characters. 

3. Write one hundred and four 
thousandths. 



1. ABDITIOX OF DECIMALS. 

Rule. 

Place the numbers under each other according to the value of 
their places, and add as in whole numbers. Point off as many deci- 
mal places from the sum as are equal to the greatest number of de- 
cimal places in either of the given numbers.* 

■ — * - 

* Wi\en the ntirnbers art; all written pruperly^and the amount properly point* 
cid, the 8eparatrio«»t or decimal poiutB, wiU afi «tand in a column, or directly 
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1 . What is the sum of -25.4 rods, 16.05 rods, 8.842 rods and 46.004» 
when added togetiier? 

25 4 Here it will be seen that the decimal poiots all fall in 

1605 the same coiumu, that the decimals are arranged towards 

8.b42 the rig^bt hatid from this column, and the whole numbers 

46004 towards the left, and that the number of decimals in the 

sum is equal to the greatest given number of decimals. 

96.296 Ans. 

2. What is the sum of 31 2.984, 
21.39 1 8, 2700.42, 3. 1 53, 27.2, and 
581.0G P Ans. 3646.2088. 

3. What is the sum of thirtj- 
seven and eight hundred twentj- 
one thousandths; five hundred 
and fortj-sizand thirty-five hun- 
dredths ; eight and four tenths, 
and thirty seven and three i^un- 
dred twenty-five thousandths ? 

Ana. 6^9.896. 



4. What is the sum of .014, 
.9816, .32, .15914, .72913 and 
.0047 ? Ans. 2.20857 

5. What is the sum of six 
thousand and six thousandths; 
five hundred and five hundredths^ 
and forty and. four tenths? 

Ans. 6540.456 



2. SUBTRACTIOJ^ OF DECIMALS. 

Rule. — Place the less number under the greater, with one of the 
decimal points directly under the other ; then subtract as in whole 
numbers, and point oft* as in addition. 



Examples* 



1. From 468.742 take 76.4815 
468.742 
76.4815 



Rem. 392.2605 

2. From 2 73 take 1.9183 

Rem. 0.8115 

3. From 428, subtract 14.76 

Ans. 413.24 



4. From .9173 subtract .2138 

Ans. .7035 

5. From 742 subtract 195.127 

Ans. 546.873 

6. From 9.005 subtract 8.728 

Ans. 0.277 



•ver one another. Ail the difficulty in Decimal Fractions is in placing the 
numbers, and pointing off the decimals* In other respects, they are managed 
prficiseljr ar> Whole numbers. The scholar should endeavor to become familiar 
with the management of Decimals, as to us they form one of the most useful 
parta of Arithmetiok. Our lawful mode of reckooing money is purely deoimaL 
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3. MULTIPLICdllOJV OF DECIMdLS. 

Rule.*— Write the multiplier under the multiplicand; then 
multiply as in whule numbftrs. and from the product point off as 
many places for decimals, as there are decimal places in botli the 
factors- If there be not so many figures in the product as there 
ought to be decimals, supply the -deficiency by prefixing ciphers. 



1. Multiply 25.63 by 2,4 
25.63 Here because there are 
24 three decimal places in both 
factors, 1 point off three 



Examples, 

3. Multiply .026 by .003 

.026 Here because there 

.003 are six decimal places 

in both factors, I make 



10252 places in the product. « Pro. .000078 up the deficiency of 



5126 



^1.512 



the product by pla- 
cing four ciphers at 
the left hand of 78. 



g. Multiply 25.238 by 12.17' 4, Multiply 17.6 by .75 

Ans. 307.14646 | Ans. 13,2 

4. DIVISIO.Y OF DECIMALS. 

RuLE.t— Divide as in whole numbers, and point off so many pla- 
ces for decimals in the quotient as the decimal places in the divi- 
<lend exceed those in the divisor. If there are not so manv fio'ures 
in the quotient as the number of decimals required, supply the de- 
fect by prefixino; ciphers.. If the decimal places in the divisor 
exceed those in tfie dividend, make them equal by annexing ciphers 
to the latter. When there is a remainder, by * annexing ciphers, 
more decimal places may be obtained in the quotient. 



* The truth of fhia rule will appear by considering: that .026 ancl .003 are 
equivalent to ^ff^ and ^^^ ; whence T-§§^XT§iiiy=Tu5S(yTyTT = 

.000078 by the nature of notation ; (hat is, the dfcoiiual cousists ot as oiany 
places as there are ciphers in the denominator, and when the product falls 
short of this uumbrr, the deficiency must be made up by ciphers on the left 
hand. There are usually given several methods of contraction under this rule ; 
but they are of no essential service, and might perplex the young scholar. > It 
may not be amiss, however, to observe that in dividing by 10, iOO, or 1 with 
any number of ciphers, we have only to remove the separatrix as many places 
towards the right hand as there are ciphers in the multiplier ; thus 2.71 multi- 
plied by 10 is 27.1 ; by 100, it is 271, &c. 

t The reason of the rule for pointing off the decimal places in the quotient 
will appear •bvious by considering that the divisbr and quotient are two factors 
whose product is the dividend, and that the decimal places in both the factors 
are equal to the decimal places in their product, as was shown in Multiplication 
of decitoals* 
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1. Divide 48rX)53 by 24-21 

/24.21)487 653(20*144- Here are four decimalt ia the dii^idcnd, 

4842 (couQtiog the cipher added to the remainder 

.... after bringing^ down all the figures in the diTi> 

3453 dend) aiid only two in the divisor, therefore 

2421 there must be two decimal places pointed off 

' in the quotient, that the decimal places to the 

10320 quotient and divisor counted together may 

9084 equal those in the dividend. The sign •4- plus- 

— after the quotient, shows that more decimals 

€36 may be procured by annexing ciphers to the: 

remainder. 

!^. Divide r.02 by .18 

Ans. 39* 

8. Divide .0081892 by .547 

Ans. 02S6 

The Scholar t» requested to point the twofolloioing examples* 



4. Divide 4263 by 2.5 

Ans. 17052 



5. Divide 4.2 by 36- 

Ans< 116-f- 



liEVIPROCALS. 



The Beciprocal of a given number is one, which, multiplied by 
the given ntsmber, gives a unit for the product; thus .2 is reciprocal 
of 5, because 5 X -2= I • 

If the given nuuiber be a multipliep, its reciprocal may be em- 
ployed as a divisor of the multiplicand, and the quotient will be 
equal to the product of the muliiplicand by the multiplier ; but if 
the given number be a divisor, its reciprocal may be employed as a 
multiplier of the dividend, and the product will be equal to the quo- 
tient of the dividend by the divisor. Ejramples* — 1. Multiply 7 bv 
5. 7x5c=35, and 7-j-.2r^35. 2f. Divide 7. by 5. 7-f-5--1.4, and 
7X-^ = 1.4. 

Problem. 

To find the reciprocal of any number. 

Rule. — Divide a unit by the given number, and the quotient wijl 
be its reciprocal. 

Examples. 



1.. What is the reciprocal of 125 .^ 
125)1.000(.008 Ans. 
1000 



125 X. 008=1. proot 

2. What is the reciprocal of .4? 

Ans. 2.5 



3. By what number shall I 
multiply 240, that the product 
may be equah to the quotient of 
240 divided by 25 ? 
2,5)l.00(.04 recip. Ans. 
100 

S40X 04 =9.6 >^.. 

240l25^9.6$P*^^^^' 



; V 
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5, IIEDUCTIOJ^ OF DECLMJLS. 

Case I. 

To reduce Vulgar Fractions to Decimals. 

Rule.— Annex a cipher to the numerator, and divide it by the 
denominator ; antnex a cipher to the remainder, and divide as before, 
and so on ; the quotient will be thedecimal required."' 

lixamples. 



1. Reduce J to a decimal. 

4)3.0{.75 Ans. 
28 

20 

2. Reduce i and i to decimals. 

Ans. .5, ,25 



3. Reduce ^ to a decimal. 

Ans. .333+ 

4. Reduce ^ to a decimal. 

Alls. .5 

5. Reduce ^^ to a decimal. 

Ans. .7045+ 

6. Reduce nff to a decimal. 

Ans. .175 + 



Case 11. 

To reduce numbers of different denominations to their equivalent decimal values. 

Rule.* — Writt the numbers perpendicularly under each other 
for dividends, proceeding orderly from the least to the greatest, ami 
write on the left hand of each, for a divisor, the nuniber uhich it 
takes of that to make one of the next higher denomination, and 
draw a line perpendicularly between the divisors and dividends. 

Begin with the highest, and write the quotient of each division as 
decimal parts, on the right of the next dividend below. Continue 
thus to do till all the dividends are used, and the last quotient will 
be 'the decimal required. 

♦ . Examples, 

1. Reduce 12si 9d. Sq. to the decimal of a pound. 

The g-iven numbers stand as integ-ers. In the first place I 

3 "" annex 2 ciphers to 3, making'it 3.00, and dividing* it by 4, tbe 

9.75 quotient .75, the decimal of a penny, which I set against the 

12.8125 9d. thendividiD^byl2, I get .8125; and then by 20, Ig^et 

••— .640625, the decimal of a pound. 

.640625 dec. required. 



4 
12 
20 



* If the number of figures in the quotient be just cqi^al to the niiirib^r of 
ciphers annexed to the dividend, then the quotipnt is the true decimal; but if 
it be less, it must be made equal bj placing ciphers at the left hand. In oases 
where the numerator is greater than the denominator, it is an improper fraction, 
and the quotient will be a whole or mixed number. 

+ The reason of this rul^ will appear by a little attention to the first example. 
Herp 3 qrs. is J of a p<^nny, which, reduced to a decimal, is .73. Hence 9 10 

=i9jd. But 9 75 is fj^ of a penny ==y®^ of a shilling, which reduced to a 
decimal is .8125, and therefore 12«*. P|d. may be expre^soM thup, 12 8125 In 

like manner, 12.8125s. is VWrV of a shilling=J§§^-2| ^f a pound, 
which reduced to a decimal la .64Ua^5X as found by the'rule. ^ 
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d. Reduce to oz. 18 pwt. 16 1 4. Reduce 19«. 5^. to the 
grs. to the decimal of a pound, pdecimal of a pound. 

Ah8..911111-f Ans. .971875 

3. Reduce 3 qr8. to the deci- 5. Reduce £qra. 21 lb. ISoz.. 
mal of a shilling. Aqs. .0625. 10 dr. to the decimal nf a cwt 

avoirdupois ? Ana. .69454^2 



Case IIL 

To reduu shiUingSt pence and farthings to the decimal of a pound 

by inspe^ion* 

Rule.* — Write half the greatest even number of shillings for the 
first decimal figure* Consider how many farthings there are in the 
given pence and farthing, and let these possess the second and 
third places ; remembering to increase the second place by 5, if the 
shillings be an odd number, and the third place bj 1, when the far* 
things exceed 12, and bjr 2 when they exceed 36. 

> Examples. 



1. Reduce Ids. lOjd.^ to the 
decimal of a pound, by inspec- 
tion. 

$») of 12, the greatest even num- 

[ber of shilliogs. 
5 for the odd shilliDg. 
4S2sfarthing8 in lOf d. 
2 because Sie farthings exceed 36. 

.694 the decimal required. 



3. Find the decimal value of 
9}d. by inspection. ** 

Ans..040 

4. Find the decimal value of 
6s. by inspection. Ans. .300 

5. Find the decimal value of 
Is. lOd. by inspection. 

Ans. .092 



2. Find the decimat, value of 6. Find the decimal value of 
15s. S^d. by inspection. . | 168. 4Jd. by inspection, 

Ans. .785 



Ans. .819 



* At shilUugs are so many SOths of a pound, half the thilhngs are so many 
lOths of a pound ; therefore half the even number of shinings wUl occupy the 
place of tenlfu in the decimal. When there is an odd sbilhog, it is just equal 
5 a tenth, or a *^ part of a pound $ it is theriefore properly expressed by a 5 
In the second decimal . place. A pound Is equal to 960 farthings ; now bad it 
happened that 1000 qrs. instead of 960, had made a pound, farthings would 
have been so many thousands of a pound, and might have been placed in the 
decimal as such. But 960 falls short of 1000 jn?t ^ part of itself; consequent- 
ly* ^^J number of farthings, increastd by its ^ part, will be an exact decimal 
expression for it. When the farthings are over 12, and less than 36,85^1! 
more than 4, and less than 1^, awi therefore 1 must be added to gite the 
nearest decimal in the third place ; and when the farthings exceed 36, « jt 
part is more than ij, and therefore 2 must be added. This gives the dt^cimal 
aufficiently correct for common practice ; but when gr<*ater exactness isrcquir« 
ed, a JU IS to be found by divt^icii) and the decimal pla««s increased* 

9 
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Ca^ IV. 

iFojlnd^^Mhie of any given decjimotl in ikt Ufm» (fan tnUgtr, 

BuLE.-— Multiply the decimal by that number which it takes of the 
^elt less to mttke one of the denomiiiation in which the decimal w 

Slven, and cut off from the right hand as many places for a^emain- 
er as there are places in the^iven decimal* Proceed with the re- 
mainder in the same way, anifso on through all the denominations; 
the numbersstandingon the left of the parts cut off will form the 
answer. 

Examples. 



1. IVhat is thevalue of i6406£5 
of a pound? 



.6406:35 

9.750000 
4 



*l*be examples uu 
der this case are the; 
examples under Case ' 
11. inverted, bywhich \ 
it will be seen that ; 
they reciprocally 
proye eaeh otber. 



3. What is the value of .972916 
:] of a. pound? 

Ans. 198. 5d. Iqr. 



^900000 

Ans. 128. 9d. Sqrs. 



8. "^hat is the value of .9111114- 
of a pound troy ? 

Ans. lOoz. ISpwt. ISgrs.* 

4. What is the value of .0625 
df a shiltine? Ans. Sqrs. 



'^ 



tlase T, 



* To find ifu valine of any decimal of a found hy tfc^ecNim. 

tluLE.t— bouble the first figure in the decimal for shillings, and 
if the second figure be 5, or more than 5, Teckon another shilling $ 
then call the figures in the second and third places, (after 5, if con- 
tained in the second, istleducted,) so many farthings; abating 1 
when they are above 12;, and 2^ when they are above 36 ; and the 
result is the answer. 



* By comparing the answer to this example, with its cbrrespehdient suili in 
Case II. it Will appear that a gf ain is lost. But it will be seen that the decimal 
which remains, approaches very nearly to another integer^ and the loss is be- 
cause the complete value of the decimal is not eo>pIoyed in the operation. It 
l» usually best to take the lowest denomination to the nearest integer ; that ii, 
when the first figure of the decimal Is more than 5^ add 1 to the integer. Ib 
Ihis way, the numbers in th^ example will agree with their correspondent 
numbers in Case 11. 

If, after having obtained the integers of the lowest denomination, a decimal 
remain, and it is required to find its value precisely, change it to. a Vulgar FVao- 
tion, and reduce it to its lowest terms by dividing both parts of the fraction as 
long as you can find any number which will divide them both without a remain* 
der. Supposing the decimal were .75, it is .^3^. Now 75 and lOO may both be 
divided by 25 ; thus» 26)^= J, and as there is no number which will divide 
3 and 4 without a remainder, ^ is the lowest, or most simple expression for •^jj^^. 

r t This rule is the convcfrse of that given under Case III. and the reason of it 
49U8t be sufficiently obvious, from what was there said. 
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Examples, 



1. Find the value of .785 of a 

pouiMl ^J inspection. 

14s. - double 7. 
Is. - for 5 in the 2d place. 
8d. 3qr8.a 95 <j[rs. abat* 5 from 8« 
Iqr. for excess of 12> abated. 

I^.8d j^qra Aos. 

2. Find the value of .875 of % I 
pound by inspection. U 

Ans. 17s. 6Ui. 

5. Find the value of .3 of a 
pound by inspection. 

Abb. 6s.. 



4. Find 
pound by 

5. Find 
pound by 



the value of* .040 of a 
inspection. 

Ans. 9id. 

the value of .092 of a 
inspection. 

Ans. Is. lOd* 

the value of .819 of a 
inspection. 

Ans. I6s.4id. 

7. Find the value of .694 of a. 
pound by inspection. 

Ans. ISs. lO^d.. 



6. Find 
pound by 



j9pp{ieaf ion of the preceding RuUs m Fractions. 



, 1. What is the sum of 8} rods, 
l^i rods, and 2| rods, when ad ^ 
ded together ^ 

8.5 

1235 

2.75 

2350 Ad8. 
The scholar should bear iti mind^ 
that where these expression's, :}, |f 
and I occur, he is to substitute for 
them theirequiFalent decimal T^dnes, 
which are respectively .25} .5 and .75. 

2. From 15) rods, take 3| 
rods. Ans. 11.75 rods. 

3. Multiply l^i feet by 3| 
feet Ans. 39.81 25 feet 

4. How many feet in a board 
9J feet long, and 2 J feet wide ? 

Ans. 121.375 feet. 

5. How much wood in a pile 
£0 feet long, 3} feet wide, and 
6* high? 

Ans. 437.5 feet^S cordl»> 5d 
feet, 864 inches* 



6. Into how pfiaay pieces i of a? 
foot long, may a pole 15.5 feet 
long, be cut ? Ans. 62. 

7. What is the value of .875 of> 
a day ? Ans. 21 hours. 

8. How many feet of boards 
will cover the two sides of a 
barn, they being each 36} feet 
long, and 14.2 feet high ? 

Ans. 1036.6 feet 

» 

9. How many acres in a piece- 
ofland 74.8 rods long, and 45.6 
broad? 

Ans. 21 acres, 50.88 rods. 

10« How many rods in a piece 
of land 16) reds long, and 15}- 
wide ? 

Ans* 255*75 rods,=a 1 acre, 
952 rods. 

11. How many solid feet in a 
pile of timber 25 feet long, 14.2 
\ feet wide atid 14.2 feet high ? 
\ Ans. 5041 feet 



- i — , ■ ... II. - III I ■ I 

* The feet are brought into cords by dividing by 148, thfe number of feet in a. 
oord. Tijie .5 of a foot is rcduped to inches by Case IV. Reduction of- Decimals. 
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FEDERAL MONEY. 



QUESTiOJ^S. 



1. Wiiftt U a Decimal Fraction f 

2. ^liat would be its denomiaator 

. were it expressed ? 

3- What is a whole number and de- 
cimal in the same sum called ? 

4* How does the value of the num- 
bers vary from unity ? 

5. What effect have ciphers placed 

on the rigrbt and left hand of 
Decimals f 

6. What is the rule for the addition 

of decimals ? 
7- For Subtraction? 
8. For Multiplication? 
9 For Division ? 
10* Repeat in short the method of 



pointing off in each of tbefe 
rales. 

11. How are Vulgar Fractions re- 
duced to Decimals ? 

1% How are numbers of different 
denominations reduced to their 
equivalent decimal values ? 

13* How are shilling-s, pence, and 
farthings reduced to the deci- 
mal of a pound by inspection ? 

14. How is the vahie of a given de- 
cimal found in the terms of an 
integer ? 

15b How do you find the value of the 
decimal of a poond by inspect 
tion ? 



Federal Monet is the established coin of the United States. Its 
denominations ar^ in a decimal or ten-fold proportion, and were 
determined by act of Congress, August 8, 1766, 

The differei\t denominations in Federal Money are exhibited in 
the following 

Table. 



10 niiUs, m. 
10 Cents 
10 Dimes 
]0 Dollars 



make 1 



Cetktjtnarked d. 

Dime, « d. 

Dollar, « $ or doa. 

Eagle. << E. . 



* For its simplicity and ease of reckonings, Federal Money is superior to any 
other, and it is fast supplanting, a» it should do, the old method of computing 
by pounds, shillings, pence, and farthings. Could the same improvements be 
made in weights and measures, a competent knowledge of Arithmetick could 
be obtained with one half the labor which is now required, and the same com- 
putaions eouldbe made in half the time. 

rhe standard for gold and silver is eleven parts fine,jmd one part alloy, or^ 
as goldsuiithH woald say, 22 carats fine. A carat is jL part of any quantity, 
and when gold or siiver is said to be 22 carats fine, it is to be nnderstood, that 
were the wh« le mass divided into 24 parts, 22 of them would be pure gold or 
silver, and the other 2 alloy. Copper is commonly used as alloy in gold and 
silver, and is employed to render them more hard and durable. The weight of 
our coins are a» foiloWs : E^gle, II pwts. 6 grs. Half Eagle, 5pwts. 15 grs. 
V 1 ar, 17 pwts. 7 grs. Haif dollar, 8 pwts. 16 grs. and 100 cents weigh 2|lb« 
avoirdupois. The denommations less than a dollar are expressive of their' 
valufs i thus, mtll \» from the Latin mittt^ a thoU9<ind ; for 1000 mills make 1 
dollar ; cent is frooi ceti/um, a hundred, because 100 cents make 1 dollar, and 
dime \» (tom the French, signifying the tenth part, because 10 dimes make 1 
doiiar. Untv'ined gold, 22 carats fine, is worth at the mint, $209.77 per pound 
troy, and uocomed silveri of the same fineness; is worth $9.92 per pound troy. 
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The dollar is considered tq^ the unit money, and all denomina- 
tions below are decimal parts of a dollar. Thus, 1 dime is .1, or-j^- 
of a dollar, 1 cent .01, or j^ of a dollar^ and 1 mill, .100 or -^^ of 
a dollar. The place next to dollars on the left hand, is eagles. Any 
number of dollars, as 475, maj either be read 475 dollars, or 47 ea- 
gles, 5 dollars ; and the decimal parts of a dollar, as .865 may be 
read 8 dimes, 6 cents, 5 mills, or 86 cents, 5 mills, or 865 mills. 
Hence a sum expressed in Federal Money, is a mixed number m 
Decimal Fractions, and may be managed as such. Thus 26 eagles, 
S dollars, 4 dimes, 6 cents and 3 mills are written 



2 5 8. 4 6 3 



i 



or 



m . • fc * 

"S oo i 5 "S s 
2 5 8. 4 6 3 



The usual way of reading sums in Federal Money is by naming 
only three of the denominations, namely, dollars, cents and mills. 
In this way, the above snm would be read 258 dollars, 46 cents,. 
and 3 mills. 

The real coins in Federal Money are two of gold, the Eagle ^nd 
halfeagU, four of silver, iht doUar, half dollar, double dime, trnd 
dime, and two of copper, the cent and half cent. The mill is only 
imaginary, there being no piece of money of that denomination. 

Jiddition, Subtraction, Multiplication and Division of Federal 
Money, are performed by the rules already given for Addition, Sub- 
traction, Multiplication and Division in Decimal Fractions, and to 
these the scholar is referred. 

Examples. 



1. What is the sum of 5 ea- 
gles, 6 dollars, 8 dimes, 5 cents, 
g9.444, S 1 .002, g£5.22 and .867 
when added together? 
£.r>. d. ct jau 
5 6. 8 5 . 
9 4 4 4 
1. 2 
2 5. 2 2 
8 6 7 



9 3. 3 83 



% Suppose a man purchase 4 
handkerchiefs at .6£ cents each, 
8 yds. ribbon at .17 cts. per yard, 
and 5 yds. of lace at •44cts. per 
yard ; what is the amount of the 
purchase ? Ans. S6.04. 

3. What will 156 yds. of cloth 
coat at S ^W per yard ? 

Ans. 8260.52. 



4. A man bought 2}yds. brOad* 
cloth for 215.50, 6 yds. of silk, 
for 25.75, 7 yds. of cambrick for 
1^5.25, and trimmings to the a* 
mount of S^*^^; what was the 
amount of the purchase ? 

Ans. 830.72. 

5. What will 47yds. of cloth 
cost, at .22 cents per yard ? 

Ans, 810*34- 

The scholar will bear in mind the 
rale for pointing in the MultipHca- 
tioa of decimals. 

6. A man bought 24 yds. of 
cloth at 8 1*^0 per yard, and paid 
826.55, how much remains clue ? 

Ans. 89.45. 

7. If 24 lb. of tea cost 87.97, 

what is it per pound ? 

Ans. 80.332, 
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8. If 125 bushels of wheat cost 
g200.50, what is it per bushel P 

Aqs. Si •604. 

9. If a man buy 154 bushels of 
wheat at S0.95 per bushel, and 
sell it at 81 .1£5 per bushel, what 
is his gain ? Ans. 8^6.95. 

10. If S1268* be divided e- 
qually among 15 men, what sum 
does each receive P 

Ans. S84.533. 

When there is a remainder after 
dividing the dollars, the cents and 
mills are obtained by annexing ci- 
phers. 



It. Six men, in company, pur- 
chased 27 bushels of salt atSK67 
per bushel ; what did etch man 
pay, and what was each man's 
share of the salt ? Ans. £7.5 15 
and his shape 4} bushels. 

12. A man dies leaving an es- 
tate of 835000, the demands a- 
gainst the estate are 81254.65; 
the remainder, after deiiucting a 
legacy of 83075, is divided e- 
equally among his 6 sons ; what 
is each son's share ? 

Ans. 851 11. 7i25. 



QUESTIOJrS. 



1. What is Federal Money ? 

2. In what proportion are its denom* 

inations ? 

3. How and when were they deter- 

mined ? 

4. What is the table of Federal Mo- 

ney ? 
5^ Which is the unit money ? 

6. What are the denominations be- 

low ? 

7. What part of a dollar does one 

dime express ? —one cent ? 
—one mill P 



8. What is a sum expressed in Fect- 

eral Money ? 

9. What denominations are geoer* 

ally mentioned in naming a sum^ 
in Federal Money ^ 

10. What are the real coins m Fed- 
eral Money ? 

11. What imaginary ? 

1% How are Addition^ Subtraction, 
Multiplication and Division per- 
formed in Federal Money ? 



BEDUCTIOX OF FEDERAL MOJSTEr. 

t 

Oase T« 

To reduce Jfew-England, Sfe. and Mht-Tork, S^e. currencies to 

Peaerat Money.* 

RuLR.— -If there be shillings, pence and farthings in the given 
sum, reduce them to the decimal of a pound by ins|)ectioii, (see Case 
III. Reduction of Decimals,) and place it at the right hand of the 
poundd. Divide the given sum thus prepared, by .3, if New-En- 
gland, and by .4 if New -York currencv> and the quotient, pointed 
according to the rule for the division of decimals, will be the answer 
in dollars, and the decimal of a dollar. If pounds only be given, 
annex ciphers in the place <rf'the decimal^ and proceed as above di- 
Acted. 



** Virginia and Kentucky currency is the same as New*£ngland ; that vf 
North-Carolina and Ohio, the same as New-Tork. 



FEDERAL MONEY. 



H 



Examples. 



1. In £2S how manj doUftrs, 

cents and mills ? 

.4|.8m0000 

A«« ^ $7a333*ifN.E.cur. 

^ J $55,000 if N.Y. cur. 

£. Redace £\6 Ts. S^d. in 
eacb cinrencj to Federal Money. 

.41.3)16385 

JV.E. $54,616 I . _ . 
N.Y. $40,962 J ^"'• 

Here 3, half the g^reatest even 
domber of shillingfs, is the first 
decimal figure. 8jd.sa34qrfi. This 
is iDcreased by 1, because oyer 
12) making it 35, and 3 is increas- 
ed by 5, because the shillings 
. were odd, making it 85. 

S: Reduce gg91 in each cur- 
rency to Federal Money. 

N.E. 8303.333 1 . . 
N.Y. 8227.50 S 

4. Reduce ^125 N.E. to Fed- 
eral Money. Ans. 8416.366. 

5. Reduce sg33 138. N.Y. to 
Federal Money. 

Ans. 884.1 £5. 



6. Reduce £25 158. N.E. to 
Federal Money. 

Ans. 885.833. 

r. In £227 178. 5id. N.B. 
how many dollars, cents, and 
mills ? Ans. 8759 57cts. 8m. 

8. Reduce ^49 Is. in each 
currency to Federal Money. 

£49 Is. N.E.s=$163.50 } .„. 
£49 Is. N.Y.«$122.625 J ^^' 

9. Reduce £8 7s. 2^d. in each 
currency to Federal Money. 

£8 7s. 4Jd.N.E.=$27.87 ) .^. 
£8 78. 4ld. N.Y.=?$20.902 J ^^^ 

10. Reduce sglll lis. ll^d., 
N.Y. to Federal Money. 

Ans. 8278 99ct8. 2m. 

11. Reduce £S6 6s. S^d. ia 
currency to Federal Money. 

N.E. 8287.74 I .^ 
N.Y. 8215.805 S ®* 

12. In 80365 N.Y. how many 
dollars, &c. P Ans. 912.50. 



* Tbe r«a80B of this rale will be obTious bj considering that in N.E. ciirren* 
cy, fSs. or ^ of a pound, are equal to $1, and A-^-^, or .3 of a pound ; and 
that ID N.Y. currency, Ss. or ^P^ of a poundsssl dollar, and ^fty ==A» or .4 of a 
iK>und. Hence, in (he former case, there are evidently as many dollars in the 
poonds, as there are ^, and in the latter, as many as there are ^. There- 
fore, diviiliBg the pounds by .3 in one case, and .4 in the other, and pointing 
according to the rale for th6 division of decimals, the qootieat is evidently 
dollars and the decimal of a dollar. — If, after reducing the thilliogs, kc, to the 
decioDal of a pound by inspection, the separatrix be removed one place to the 
right band, the sum will be 2 shiying pieces and the decimal of a As. piece, and 
this divided by 3 and 4, as whole numbers will evidently give dollars and deci« 
mala of dollars in the two cases, be<5ause in the former, 3 two shillings, and in 
the latter, 4, are eqaal to a dollar. 
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FEDERAL MONET. 
Case II. 



To reduce Federal Money to Mw-England^ i^c. to Mw-Fork, ^e^ 

currencies. 

RuLE.^^-Multiply the given sum by .3 for New England currencr* 
and by .4 for New- York currency^ and the product^ pointed accord- 
ing to the rule for the multiplication of dpcimals, will be pounds 
and the decimals of a pound. Then find the value of the decimal 
bj inspection. (See Reduction of Decimals, Case V.) 



Examples. 



*5® 

25. 



1* In ££5.964, how many 
pounds, shillings, pence, and far- 
thines ? 

25.964 
.4 

£103856 
£7 15s. 9id. N.E. 
^10 7s. Sjd. N.Y. 



964 
J3 



£7.7892 
Ans. 



2. In S9I 2.50 how many pounds, 
shillings, pence and farth]n8;s ? 
A«- isfisrs 15s. N.E. 
^^^'l£S65 OS- N.Y. 



lings, pence and farthin 



tannings r 
2s. Hid. N.E. 



4. In 86.753 how many 
pounds, shillings, pence, and far- 
things ? 

A«. $ a62 08. 6d. N.E. 

^°** } £2 14s. Oid. N.Y. 



5. In SI. 612 how many shil< 
lings, pence and farthinj^s ? 

9s. 8d. N.E. 
12s. lOid. N.Y. 



Ans 



•i 



5. In 49 cents how many shil- 

A.,a S^' 

^°®i3s. Ud.N.Y. 



5. In Sllll«111 how many 
pounds, shillings, pence and far- 
things ? 

Ana 5gfi333 6s. 8d. N.E. 
( *444 8s. lOJd. N.Y. 



Case lit. 

* 

To reduce Pennsylvania, ^ew' Jersey, Delaware and Maryland cur- 
rency to Federal Money, 

RuLB.t — Reduce the given sum to pence, and if there are far- 
things, for 1 qr. place 2 at the right hand of the pence ; fqr 2qr8. 
write 5, and for 3, write 7 ; but if there are no farthings, annex a 
cipher to the pence. Divide this sum by 9, and add the quotient to 
the dividend. From the sum point off three figures for cents and 
mills; those on the left hand will be dollars. 



^ * As this rale is the converse of the preceding, the truth of it must be sofi- 
ciently obvious from iprhat has already been said. 

t A dollar hi Pennsylvania, &c. currency, is 7s. 6d.3s90d» which, increased 
^ by one ninth of itself, is lOOa to the number of cents in a dollar. Hence the 
reason of the rale is obvious. 
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1. In gg25 6s 5d Sqrs how 
tikSLUj dollars ? 

X s d qrs 
£5652 

SO 

* 506 
12 



Examples. 

3. In 3g86 6s 5ii how many 
dollars, cents and mills? 

Ans. 2230.191^ 



9)60775 
6752 

Ans. 867.527 



3. Reduce gg736 lo federal 
money. An^ £1962*666. 

4. Reduce ^£42 12s 8d to 
Federal money. 

Ans. Si 13.688. 



Case IV. 

To reduce federal Money to Pennsylvanin, ^c cntrenty. 

Hule^ 

If there be no mills in the given sum, reduce it to mills by antaet*^ 
ing ciphers ; from the sum subtract one tenth of itself^ and the re* 
mainder, excepting the risht hand figure^ will be pence, which must 
be reduced to pounds. If the figure cut off from the right hand be 2^ 
call it Iqr. if 5, 2qrs. and if 7» 3qr8. 

' E jcampleid* 

2. In 8230.191 how many, 
pounds^ shillings, pence and far- 
things ? 

Ans. £86 6s. 5id. 



1. In 867.527 how many pounds, 

shillings^ pence and farthings P 

67.527 To get one tenth. 

6752 you diride by 10, and 

a sum is divided by 



12)6077.5 10, by cutting off the 
' right hand figure ; 

2|0)50|65id. hence we have only 
to drop the right hand 



3. In 8^00 how mativ {)ounds ? 

Ans. ag75. 



4. In 814.25 how many ()oundSi 
killings, pence and farthings ? 
Ans. £5 6s. lOJd^ 



£25 6s figure and subtract 
the others from the 
given suuh , 
Ans. £25 68. Sfd. 

Case V; 
To reduce Canada currency to Pederat Money* 

Aule.* 

If there be shillings, petice and farthings ih the git^ii suin, reduce 



* Here the shillings, pence, &c. are reduced to the decimal of a pound, and 
the whole multiplied by 4, because £lss:4 dollars ; a dollar in that currency 
being equal to 5 shillings. The currency of Nova Scotia ii the same as Canada. 

10 



^ 
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decima) parts. 



1- Id ag6 48 6d 2qr8 how ma- 
*nj dollara ? 

6.2ftr 

4 



E:^aiinples. 

2. In ggl25 98 7d dqrs how 
mapy dollars ? 



224.908 Ads. 



C«c VI. 

To reduce Federal Money to Canada ettrrency. 

Rute. 

.* 

Divide the-eiven sum by 4, and the iiuotient will be pounds and 
-the decimal ^a pound* The iralue of the decimal must be found 
'bj inspection. (See'Clase V. Reduction of Decimals.) 

Examples. 



1. Reduce S24.908 to pounds, 
shillings, pence and farthings. 

4)24.908 

- - 1 I 

Juu.£6 48. 6|d. 



S, In II&501.928 lidw many 
ponnds, sbiilings, pence and far* 
things i 

Ans. |gl25 ds. 7|d. 



VII. to 

VIII. 

IX. 

> 

XI. 

XIL . 

XIII. 

XIV. 



Additional Bales in Exchange.. 

change N. E. currency to N. T. currency; add one third. 
•• N. Y. to N. £• currency ; subtract one fourth. 

N. E. to Penn. currency ; add one fourth. 

Pen. to N. E. currency ; subtract one fifth. 

N. T. to Penn. currency ; subtract one sixteenth. 

Penn. to N. Y. currency ; add one fifteenth. 

N' £• to Canada currency ; subtract one sixth. 

Canada to K. E. currency , addone^ftb. 



ffff 
<« 
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FEDERAL MONET. 
Miscellaneous Exanples. 



r» 



1. Tq ggl Is lOJd N. E. currency,, how n^my dollars ? 

V Ads. 23.646r 

2. In ggl Is 10|d M. Y. currency, how many dollars P 

* • ^ Ans. g2.r35. 

S. In £1 Is lOidPenn*. currency, how many dollars?. 

' ' Ans. S£.&t6. 

4. In *gl is 10 jd Canada curr«nqy,.how many dollars? 

« Ans. 84.sr6. 

5. In 2^55.406 how many pounds, shillings, pence aiid farthings ? 

rgtere i2s 5d N. B. cur. 

An^ ) *10^ 3s Sd N. Y. cur. 
^)^95 158 6jd Penn..<?ur- 
( 263 liTs O^d Canada ciir. 

6. Change £240 15s N. E. curtency to the sevcfral other currenf 
eies* , 

^ - / £sn OS Od K'T ciir. 
4 „_ 1 S300 1 88 9d Penn. cur. 
• Ans.<^^QQ ^^ ^ Canada civ/ 

C »802.50 t'ederal Money, 



qUESTiOJ^i 



I« How do you reduce N. E. and N. 

Y. currencies to Federal MoOf 

ey? ^ 
2i In what other States is the cu^ 

rencj jtbe same as in New-Eog- 

landf 
S- In what the same as New-Tork ? 

4. How do you change Federal Mo* 

ney to N.«£. and N. Y. curreor 
cles ? 

5. How do you change Pennsyltania 

currency to Federal Money ? 

6. In what other States i^ the cur- 



rency the same s^ Penn8yliran]a^ 
?• How' do you change 'federal Mo- 

ney to Fennsy Ivania currency ? 
S. How is Canada currency reduced 

to Federal Money ? ^ 
9. How is Federal Money reduced 
. to Canada currency ? ^ 
10* How is N. £. currency changed 

to N. T. currency ? — N. Y. to 

N. E. ?^N* E. toPenn. ?— Penn. 

to N. Is. ?-.N. Y. to Penn. ?— * 

Penn. to N. Y.?— N. E. to Canr- 
' ^a ?"--Csknada to K. E* ? 



■ » 



SECTION IV. 
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l$vopovtion. 

i. SLN^GLE RULE OF THREE. 

The Single Rule of Three is known by having three numbers 
given to find tLfourth^ which shall bear the same proportion to the 
second that the third has to the first 

It is sometimes called Simple Proportiant and« on account of its 
importance, the QoUkn Ruhn 

Kulc* 

1. Write down that number which is of the same kind with the 
answer, or number sought, for the second term. 

S. Consider whether the answer ought to be greater or less than 
this number, and if greater, place the greater of tiie other two given 
numbers for the third term, and the less for the first term ; but nless, 
write the less of the other two ^iven numbers for the third term, and 
the greater for the first. 

3. Multiply the second and third terms together, and divide the 
product by the first, the quotient will be the answer, 

I J I II I I .. .. H ■ I ■ ■ ■. I I I . I !■ ■ ■■ I ■ ■ li ■ ■■ ■ ,1 

* Proportion is of two kinds ; one arises from considering the differences of 
numbers, and is called Anihmetieal Proportion ; the other from considering 
their quotients, and is ca)Ied Geomttrical Proportion. The latter is that with 
which we are at present concerned. Four numbers ar» said to be in georaetf i- 
^al proportion when the first has the same proportion to the second which the 
third has to the fourth ; that is, when the quotient of ihe second, divided by 
the first, is the same as the quotient of the fourth, divided by the third,' and the 
reverse. Thus 2 : 4 : : 6 : 12 are in geometriaal proportion, because 2 is to 4, as 
6 to 12, that is, 4 divided by 2 gives the same quotient as 12 divided by 6 f vis. 
2 ; and if 2 be divided by 4, and 6 by IS, the quotient is in each case .5. In 
the same way it will appear that the fourth term has the same proportion to the 
second as the third has to the first, and the reverse. It also appears, that tlie 
product of the tnt and fourth terms, or eitremes, (2>c12b:24,) is equal to the 
product of the second and third, or means (4xc63b24.) This holds true in all 
oases where the numbers are proportional, and upon this fact, all the operations 
in the rule of three are founded. 

In order to compare numbers together, it is necessary to consider them ab« 
stractly, or as applied to things of the same kind. We cannot compare 2 men 
and 4 days, but we may compare 2 and 4, or 2 men and 4 men, or 2 days and 4 
days. In the Rule of Three, we have three terms given to find a fourth, which 
shall have the same relation to one of the given terms which exists between the 
other two. Two of the given terms will therefore apply to things of the san^ 
kind, so as to be compared ;''and the other known term and the unknown term 
will also apply to similar objects, so that a like comparison may be instituted 
between them. Exampub — If 2Ib. of sugar cost 14cts. what will 121b. cost ^ 
Here 2 and 12 apply to pounds of sugar, they may therefore lie coopared ; and 



f 

i 



PROPORTION. 77 

Proof. 
Invert the order of the question, and proceed as before. 

N. B. Before stating the question, the first and third terms must 
be reduced to the same denomination, if they are not already so, 
and the middle term to the loweist denomination mentioned in it. 
The answer will be in the same denomination as the second term, 
and may be brought to a higher by reduction if necessary. 

Examples. 

1. If 15 bushels of corn cost Sr.50, what will 25 bushels cost ? 
bu. $ct8. bu. 

15 : 7.50 : : 25 Here it will be seen at once that the 

25 answer is to be in money, and therefore, 

.. $7.50 must be the second term. It is also 

8750 evident the 25 bushels will cost more than 

1500 15, and therefore that the answer will be 

$ cts. more than $7.50, and consequently, 25 must 



15)187.50(12.50 Ans. be the third term, and 15 the first. 



the required number must be cents inordierto compare with 14. Now it is 
evident that the cost of I21b. will be as many titties 14ct8. as 12 is times 2, and 
therefore, the number expressing the value of ISlb. will bear the same propor- 
tion to 14 that 12 does to 2 ; and 2, 14 and 12 will be the three first terms of a 
geometrical proportion ; that is, 14 and 12 will be the two means, and 2 the first 
extreme. Now since the product of the two means is equal to the product of 
the extremes, it is plain that if the prodnct of tlie means be divided by one ex- 
treme, the quotient will be the other extreme; thus 14x12=168, product of 
means, and i68-r2=s84, the other extreme, which is precisely the rule. If 
. from the nature of the question, the answer is required to be greater than the 
given number of the same kind, that number must evidently be multiplied by 
the greater of the oth^c two given numbers, and the product divided by the Jess, 
and the reverse when the answer is required to be less. Hence the direction 
for stating is obvious^ ^ 

Besides the method given above for performing the operation in the Rule of 
Three, there are the four following. 

1. Divide the second term by the first, multiply the quotient by the third, 
and the product will be the answer. • 

2. Divide the third term by the firsty multiply y^e quotient by the second, and . 
the product will be the answer. 

3. Divide the first term by the second, divide the third term by the quotient, 
and the last quotient will be the answer. 

4. Divide the first term by the third, divide the second by the quotient, and 
the last quotient will be the answer. 

The Single Rule of Three is usually divided into Direct and Inverse^ both of 
which are included in the general rule given above. But for the snke of suck 
as may wish to acquaint themselves with prpportion, considered under these two 
divisions, they are here subjoined. 

I. Singh AuU of Three Direct teaches by having three numbers given to find 
a fourth, which shall have the same proportion to &e third as the second has te 
Ihe first. 

RviJB.— 1. State ih% question l^y making that lumber which asks the qnei* 
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proportion; 



S. If £7.50 buy 15 bushels of 
corn, what will gL£.50 bajr? 

$cts. bu. $Ct8. 
^7.50: 15:: 12.50 

15 • 



6250 
1250 



ba. 



This is the 
reverse of the 
first example, 
and therefore 
proves it. 



7.50)187.50(25 Ans. 

3. If a familj of 12 persons 
spend 5 bushels of. wheat in 4 
weeks, how much will last t)iem 
a jear^ allowing 52 weeks 'to a 
year ? w, bu. w. 

4 : 5 : : 52 Ans. 65 bush* 



4. If 8lb. 4oz. of tobacco co»^ 

58. 6€l.. what will 24lb. 12oz. cost? 

Ib.bz. 4. d. . lb.oz. Here the sev- 

24 12 era! terms must 



84 
16 



5 6 
12 



13202. 66d. 



16 be reduced to 
the lowest deno* 
minatioos men* 
tioned, before 
statingr the quesi' 
396oz. tioD« 




oz. dL \ oz. 
Id2:66::d96 

6a 



2376 
2376 



d. 



132}26136(198»16s..6d. Ans. 



tion, the third term, (hat which is of ttte same ktud, the first term, and that wfaic^ 
18 of the same kiod as the answer, the second term. 2.^ Multiply the seeond 
and third terms together, and divide the product by the first, the quotient wiS 
be the answer. 
£xAtf PLE.— If 81b. of sugar cost $1.00, what will 401bb of sugar cost I "^ 
' B:1.00::40 ' 

40 Her^40 asks the questiqn, it is therefore tljie third 

■ tefm ; 8 being of the same kind, irthe first; and l.(K^ 

8 ( 40.00 being of the same kind as the abswer, is the second. 

$5 00 Ans. 

. II. The Single Rule of Three Inverse teaches bj having three numbers given 
to find a«fourtb, which shall bear the Same proportion to the second that the first 

has to the third. 

■» 

RrLX.— State the question ;as in the rule of three direct. Multiply the first 
and second terms together, and divide the product by the third, the quotient 
will be the answer. v 

Example.— How many yards of sarcenet 3q8. wide, will line 9 yards of doth 
8qrs. wide? 

8 : 9 : : 3 Here 3 asks the question, 8 is of the same kind, and 9 ttie 

8 same as the answer sought. Therefore the product of 9 and 

• ' i. n > i 9 divided faof 3, is the answer. 
3)72 



24 4ns. 

Having* stated the question, to know whether it belonfgs to inverse oii^rect 
proportion. — 1. If the third term be greater than the first, and the fourth term 
IS required to foe greater than the second, or if the third term be less than tiie 
first, and the fourth term is required to be less than |he second, t^e question 
belongs to the rule of three direct. 2. If the third term be greater than the firsts 
and the fourth^ term is required to be less than the second, or if the third term be 
less than the first, and the fourth term is required to be greater than the second* 
ihh question belongs to the role of three inverse. > 
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S. If8 acres produce 176 bush- 

%\s of wheat, what will ?4 acres 

produce ? 

Ans/748 bushels. 

' 6. If 9lb. of sugar cost 63. what 
will £5lb cost? Ans. I6s. 8d. 

When theVe is a remaiuder after 
^yidjng^ the product of the secoed 
and third terms by the first, reduce 
it to 'the next lower denomination, 
and divide as before. . ^ . 

7. A borrowed of B gSSOfbr 
7 months ; afterwards B borrow- 
ed of A 2300^ how long must he 
keep it to balance the former 
favor i . Ans. ftms ^dds. 

8. If too men can ^o a piece 
of work in 1£ days, how many 
men can do the -same in 3 dayST 

. * Ans. 400 m^n. 

9. A goldsmith «old a tankard 
weighing S9o« 15pwt for aglO 
12s ; What was it per ounce P 

Q». pwt £ 

39 15 : 10 12 : : 1 Ans. 5s. 4d. 

11. If the interest of glOO for 
one year be "86,' what wilhbe the 
interest of 8^36 for the same 
tinfeP S 8 15 

100 : 6^ : 336 Ans. gSaiG. 

11. If 8100 gain 86 in one 
year, in what time will a suih of 
money double at that rate, sim- 
ple interest? 

8 yr. 8 

6^ 1 :: 100 Ans. l(l|yrs. 

12. If 8100 gain 86 in 12 
months, iii how many months will 
a sum of monej^ double at that 
rate, simple interest ? 

8 mo. 8 

6:125! 100 Ans. SOOmo* 

J 13. If 8100 gain £6 in 365 
4ays, fn how many d^s will a 
sum of money double at that rate, 
simple interest P 

Ans. 6083 1 days. 



I 



14.. A owes B sg296 17s. but 
becoming a batikrupt, can pay 
only 7s 6d on the pound ; how 
much will B receive ? 

Ans. gg 1 1 1 6s 4d 2qr8. 

15. If one dozen of «ggs cost 
10^ cents, what will £50 eggs 
costP Ans. 82187. 

16« If a penny loaf weigh 9oa^ 
when wheat is j6s 3d per bushel, 
what ought it to weigh when 
wheat is 8s 2id per bushel ? 

Ans. 60Z I3drs. 

17. How many yards of flan- 
nel 5qrs wide, will line 20 yards "^ 
of cloth 3qrs wide P 

Ans. 1^ yards. 

18. If a sta£r4ft 6in in lenigth, 
cast a shadow 6 feet, what i^lQie 
height of a tree whose shadow 
measures 108 feet P 

Ans. 81 feet. 

19. If the earth revolve on its 
axis 866 times in 365 days, in 
what time does it perform * one 
revolution P Ans. 23h 56m 
rev. ds. rev, 4s nearfy.* 
366 : 365 : : 1^ 

• 20. if a person at the equator 
be carried by the diurnal motion 
of the earth, 25000 milesin 24 
hours, how far is he carried in a 
minute "P Ans. 17|^ miles. 

21. There is a cistern which 
has three cocks; the first will 
empty it in i of an hour, the 
second m | of an hour, and the 
third in I J hour; in what time 
will they all empty it running to«> 
getherP. 

h cis h cis Ans. lOior 
#25: 1 :: 1 :4 
.75 : 1 : : 1 : 1.333+ 
1.5Q : 1 : : 1 : 0.66^ 

6 cisterns^ 
cis m cis m 
6:60::M : 10 Ans. 



* This is called a sideral day. 
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S2^ Bought 4 bales of cloth, 
each containing 6 piece§» and 
each piece containing 27 yards* 
at ^16 48 per piece ; what is the 
value of the whole and the price 
per yard ? 
Ans. -g388 I6s and 128 per yd. 

£3. If a hogsheai!^ of rum cost 
875.60, how much water roust be 
added to it to reduce the price 
to 1 dollar per gallon i 

Ans. 12f gah 

24. If a board be 9 inches wide, 
how much in length will make a 
square foot ? Ans. I6in. 

9 : 144 : : 1 

25. How many yards of paper 
S quarters of a yard wide,, will 
pMer a room that is 24 yards 
ro?nd, and 4 yards high ? 

Ans. 128 yards. 

26. The salary of the Presi- 
dent of the United States, is 
£25,000 a year ; what is that per 
day ? Ans. 268*493. 

27. A garrison of 500 men has 
provisions for 6 months; how 
many must depart that there may 
be provisions for those who re- 
main, 8 months P Ans. 125. 

28. If a man spend 75 cents 
per day, what does he spend per 
annum ? Ans. 8273,75. 

29. If a field will feed 6 cows 
91 days, how long will it feed 21 
cows r Ans. 26 days. 

60. A lends B 866 for one 
year ; how much ought B to lend 
A for 7 months, to balance the 
favor? Ans. 8113.142. 

31. At 81i25 per week, how 
many weeks' board can I have for 
8100? Ans. 80 weeks. 

32. What will 39 weeks' board 
cfome to at iUlT per week ? 

Ans. 845,63. 



33. If ray watch and seat be 
worth 48 dollars, and my watch 
be worth 5 times as much as my 
seal, what is the value of the 
watch ? Ans. 840. 

6 : 48 : : 5 

34. A cistern containing 230 
gallons, has two pipes ; by one it 
receives 50 gallons per hour, and 
by the other discharges 35 gals, 
per hour ; in what time will it 
be filled? Ans- 15h« 20m. 

35. If 40 rods in length and 4 
in breadth make one acre, how 
many rods in breadth, that is 16 
rods long* will make one acre ? 

Ans. 10 rod^. 

36. The earth is 36Q'' in cir-^ 
cumference, and revolves on its 
axis in 24 hours ; how far does a 
place move in one. minute in lat 
44*^, a degree in that lat. being 
about 50 miles ? 

Ans. 12) miles* 
h m deg m m 
£4x60:360x50:: 1 

37. If the earth perform its 
diurnal revolution in 24 hours, in 
what time does a place on its sur- 
face move through one degree ? 

360"^ : 24 : : 1^ Ans. 4 minutes. 

38. There is a cistern which 
has* a pipe that will empty it in 
6 hours ; how many such pipes 
will be required to empty it in 
20 minutes ? Ans. 18 pipes. 

39. What is the value of 8642 
against an estate which can pay 
only 69 cents on the dollar ? 

Ans. 8442,98. 

40. How many men must be 
employed to finish in 9 days, 
what 15 would do in 30 days ? 

Ans. 50 m^. 
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RULE OF THREE IJ\r VULGAR FRJlCTIO^TS. 

Prepare the fractions by reduction* if necessary, and state the 
question bj the general rule; invert the first term, and then multi« 
ply all the numerators together for a new numerator, and all, the 
denominators together for a new denominator ; the new numerator, 
written over the new denominator, will be the answer required. 

Examples. 



1. If 4 oz« cost ^£, what will 
]oz. cost i 

oz. gg oz. 
^ : ^ : : 1 Then, 

fXjXl=tf£«-£l ls.9Jd. An. 

3. How much shalloon that is 
Syd. wide, will line 13^ yards of 
cloth that is 2J yard wide? 
13i=^V and2i=4 f: V 
4'XVxi="?r=44yd9. 6 in 

Ans. 



• • T 



4. If my horse and chaise be 
worth gl 75, and the value of my 
horse be f that (»f my chaise, 
what is the value of each? 

1 : '^^ ::> : 8105 horse. 
1 : *^» : : ^ : 870 chaise. 

Ans. 

5. A lends B 848 for | of a 
y^ar; how much must B lend A 

of a year to balance the favor ? 

Aha. 886.40. 



tV 



3. If I gallon cost | ag what 
will ^ tun cost? 

i of ^j of i of i=Tr^V^ tun. 

•^Tz'^i'^'i An8.ggl40. 

Ji88E88MEJrr OP TAXES* 

t. Supposing the Legislature 
should grant a tax of 835000 to 
be assessed on the inventory of 
all the rateable property in the 
State,which amounts to 83000000 



6. A person owning f of a farm 
sells I of his share for £\7l ; 
what is the whole farm worth ? 

Ans. sg380. 



what part of it must a town pay, 
the inventory of which is 8^4600? 

doLinv. doLtax. dol.inv. dol. 
3000000 s 39000 : s 34600 : 287 Antf. 



* Id atses^Dg taxes, it is generally best, fir»t to find what each dollar pays, and 
the prodoct of each man^s inventory, multiplied by this sam, will be the amount 
of his tax. In this case, the sum on the dollar, which is to be employed as a 
multiplier, most be expressed as a proper decimal of a dollar, and the product 
most be pointed according to the rule for the multiplicatiob of decimals ; thus 
2 cents must be written .02, 3 cents, .03, 4 cents, .04, &c. It is sometimes the 
practice to make a table by multiplying the value on the dollar by 1, S, 3, 4, 
lcc« as followB : 

TABLE. 



1 is 


3 


10 is 


30 


100 is 


300 


2 — 


6 


20 — 


60 


200 — 


600 


3 — 


9 


30 — 


90 


300 — 


900 


4 — 


12 


40 — 


1.20 


400 — 


12.00 


$ — 


15 


60 — 


1.50 


500 — 


15.00 


6 — 


18 


60 — 


1.80 


600 — 


18.00 


7 — 


n 


70 — 


2 10 


700 — 


21.00 


3 — 


24 


80 — 


2.40 


800 ^ 


24.00 


9 — 


27 


90 — 


2.70 


900 — 


27.00 


10 — 


30 


100 — 


3.00 


1000 — 


30.00 
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S. A certain school, consisting 
of 60 scholars, is supported on 
the polls of the scholars, and the 
quarterly expense of the whole 
school is S75 ; what is that on 
the scholar, and what does A paj 
per quarter, who has S scholars ? 

Ans. SI .2^ on the scholar, and 
A pays S3.75 p^r quarter. 

S. If a town, the inventory of 
nrhiph is £24600, pay 8287, what 
will A^s tax be, the inventory of 
whose estate is i525J5 ? 
doLinv. Tax. dol.iny. 
2460a00 : 387 : : 5^75 : $&133 

Ans. 



4. The inventory of a certain 
school district is £4325, and the 
sum' to be raised on this invento- 
ry for the support of schools, is 
S86.50 ; whai is that on the dol- 
lar, and what is C's tax, whose 
property inventpries at S76.44 ? 

84325 : 86.50 : : 1 : .02ct8. Ans. 
and 76.44 X 02== 81.528 C's tax. 

5. If a town, the inventory of 
which is 816436, pay a tax of 
8493.08, what is that on the dol- 
lar? 

$16496 : $49a08 : : 1 : .03cto. Ans. 



QUESTIOJfS. 



%. H«w is fhe^ogle Rule of Three 
known? 

9* By what other names is it some- 
times called ? 

3. Which of the (^iFen numbers is to 

be written down for the second 
termi 

4. How is it to be determined which 

of the otheA is to possess the 
third place ? . 

5. How do you proceed, after stat- 

ing the question, to find the an- 
swer ? 

6. If the first and third terms be of 

different denominations, what is 
to be done ? 

7. What is to be done, if the second 



term contain different denomi- 
nations ? 

8. Of what denomination will the 
quotient be ? 

9. If the quotient be not of the 
denomination in which the an- 
swer is required, what is to be 
done ? 

10. How are two sums in Federal 
Mbney^ brought to the same de- 
nomination ? (Ans. By annexing 
ciphers.) 

11. What is the method of proof in 

this rule ? 
13. How is the Rule of Three per- 
formed in Vulgar Fractions ? . 



This table is constmcted on the supposition that the tax amounts to three 

oents on the dollar, as in example 3d. Use.— *What is B^s tax, whose rateable 

property is $276 ? By the table it appears that $200 pay $e, that $70 pay 

$S.10, and that $6 pay 18 cents. 

Thus $200 is $6 00 Proceed in the same way to find each indi- 

70 — 2.10 vidnal^s tax, then add all the taxes together, 

6 — - 0.18 and if their amount agree with the whole sum 

— proposed to be raised, the work is right. It is 

276 $8.28 B^s tax. sometimes best to assess the tax a trifle larger 
^ than the amount to be raised, to compensate 

for the loss of the fractions^ 
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a. DOUBLE RULE OF THREE. 

The Double Bulb of Three, sometimes called Compound Pro- 
portion, teaches to resolve such questions as require two or more 
statements in the Single Rule of Three. 

' In the Double Rule of Three, there are usually five numbers giveft 
to find a sixth, but there maj be more, as seven or nine.* 

Role. 

1. Make the number, which is of the same kind as the required 
answer, the second term. 

2. Take any two of the remaining numbers that are of the same 
kind, and place one for a first term, the other for a third term, ac- 
cording to the directions given in the Sinsle Rule of Three ; then 
take any other two of the same kind, and place them in the same 
waj, and so on, till all are used. 

3. Multiply the product of the third terms by the second terro^ 
and divide *the result by the product of the first terms, and the q^uo- 
tient yifill b<e the answer required*. 

E^ampTes. 

1. A wall which is to be built to the height of 27 feet, was raised 
to the height of 9 feet by 12 men in 6 days ;. how many men must 
be employed to finish the wall in 4 da>>s ? 

27— 9=»18 By taking 9 from 27, we find the wall U to be 

raised 18 feet hig^her, aod it is required to kooi^ 

9 : 12 : : 18 how many men will finish it in 4 days; coase* 

4 : : 6 quentiy 12 must be made the second term^ 

— ■■ Now if we take two numbers of the same kind, 

86 108 viz. 9 and 18, it is plain that the 18' will require 

12 more men than the 9, supposing the time to be 

■ . the same ; then 9 must stand in the first place, 

36 ) 1296 ( 36 Ans. and 18 in the third. Again ; if we take the 

108 otber two of the same kind, viz. the ^ and 4, 

and suppose the work the* same, it is evident 

216 that if the same work is required to be done in 

216 less time, the niknber of men must be increas* 

' — ed ; L e. if the work done b^ 12 men in 6 days 

is to be done in 4 days more than 12 men must' 
be employed ;. benoe 6. must dtand in the third 
place, and 4 in the first. 

% If a man travel 112 leagues in 29 days, when the days are 7 
hours long» how far will he travel ia 17 days»,Mfhen they are 10 hours 
long ? 

29 : 112 : : 17 The days, their length beings considered equal, would 
7 : : : 10 require the answer to be less than -112. because in this 

case he could not travel so far in 17 as in 29 days ; 
and the hours, without regarding the days, would require the answer to be 
greater than 112, for he could certainly travel further in 10 than in 7 hours, 
vand th^se two compounded as in the statement, give the distance required. ^ 
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3. If 1£0 bushels of oats will 
serve 14 horses 56 days, how 
many days will 94 bushels serve 

6 horses r 

Ans. 10£|f days. 

4. If SlOO gain 86 in 12 mo. 
what will be the interest of 8350 
for 2 years and 7 months ? 

$ mo. $ 
2v. 7mo.»31mo. 100 : 6 : : 350 
^ 12: :: 31 

Ans. g54.£5. 

5. If a sum of money at 6 per 
cent, simple interest, double in 
£00 months, what will be the in- 
terest of 8300 for 8 month« ? 

100 : 100 : : 300* Aofl. $13. 
200 : :; 8 



6. If the transportation of 20 
iBwtSrnules cost 8l6,what will 
the transportation of 12 cwt 50 
miles cost ? Ans. 8 1 2.972. 

7. If the interest of 845 for 6 
months be 8i*80» what is the 
rate per annum ? 

Ans. 8 per cent. 

8. If 8 inen spend 848 in 24 
weeks, bow much will 40 men 
spend in 48 weeks at the same 
rate i Ans. %iW* 

9. If the freight of 5 tierces of 
salt, each weighing 5| cwt. 80 
miles, cost 828, what will be the 
freight of T5 sacks of salt, each 
weighing 2^ cwt. 150 miles P 

Ans. 8322.159^ 



10. A man lent 8^50 to re- 
ceive interest, and when it had 
continued 9 months, he received, 
principal aod interest together, 
8360 50 ; at what rate per cent 
did he lend his money ? 

Ans. 4 per cent. 

11. With how many pounds 
sterling could i gain £5 per an- 
num, if with «g4:>0 I gain in 16 
months, »g30 ? Ans. •£ 100. 

12. If 1 lb. of thread make 3 
yards of linen 5 qrs. broad, how 
many pounds of thread will be 
wanted to make a piece of linen 
45 yards long and 1 yard broad ? 

Ans. 12 lb. 

13. If £Q is gained in 12 
months with ^100, with how- 
much money can I gain ggS 12s. 
in 5 months ? Ans. ^258. 

14. If 200 lb. of merchandize 
are carried 40 miles for 3 shil* 
lings, how many pounds may be 
carried 60 miles for >g22 14s. 6d? 

Ans. 20200 lb. 

15. If for 3 shillings 200 lb. of 
goods are carried 40 miles, hovr 
many miles may 20200 lb. be car* 
ried for ^22 14s. 6d. ? 

Ans. 60 miles. 

1 6. If 200 lb. of goods are car- 
ried 40 miles for 3 shillings, howr 
much must be paid for carrying 
20200 lb. 6Q miles i 

Aiis. gg22 14s. 6d. ^ ' 



* On this ttatement is founded oke of the practical mle^ for computing iiite* 
Itst, aa will be hereafter shown. ■ ~ ^ 



PROPORTION. 



83 



3. COJTJOIJ^ED PROPQRTIOJ^. 



Conjoined Phopohtion is when the coins, weights, or xnettdureA 
of several countries are compared in the same siim. 

Case I. 

To fmd fww many of the last kind of com, weight, or mwure, mentioned in 
the questton, are equal to a given number of the first 
BuLE.*-^Make the given number the third term. Of the other 
numbers, multiply all the antecedents together for the first term, and 
all the consequents together for the second ; then state the question 
and proceed as in the Single Rule of Three. ' 

£xaiiiples 



1. If lOlb. at Boston make 9ib. 
at Amsterdam, and 90lb. at Am- 
terdam 112ib. at Thoulouse; 
how many pounds at Thoulouse 
are equal to 0Olb. at Boston ? 

Ant. Con. 

10 

90 



900 




lb. 

i008 : : 50 given number. 
50 



900)50400(56 Ans. 
4500 

5400 
5400 

2. If 20 braces at Leghorn 
equal 10 vares at Lisbon, and 40 
vares at Lisbon 80 braces at 
Lucca, how many braces at Luc- 
ca are ^ual to 100 braces at 
Leghorn ? Ans, 100 braces. 

S. If 40lb. at New- York make 
S6 at Amsterdam, and 90lb. at 
Amsterdam make 116 at Dant- 
zick J how many pounds at Dant- 
xick are equal to 244 at New- 
York ? Ans. 2334|:. 



4. What will 1 lb. of pepper 
cost, if 3 lb. of cloves cost as 
much as 6 lb. of pepper, and 2 J 
lb. of cinnamon cost as much as 
4 lb. of cloves, and 3 lb. of cin- 
namon cost 8 shillings ? 

. Ans. l(kl. 



5. If 101b. at London be equal 
to 9 lb. at Amsterdam, 45 lb. at 
Amsterdam to 49 lb. at Bruges, 
and 98 lb. at Bruges to 116 lb. at 
Dantzick ; how many pounds at 

I Dantzick are equal to 112 lb. at 
London ? Ans. 129|J lb. 

6. If 3 yards of cloth co$t as 
much as 3| yards of ratteen, and 
4j. yards of ratteen are worth 5 
yards of druggit j how many 
yards of druggit are worth 27 
yard« of cloth r Ans. Sf^ yds. 



'■• ' ' - - ■ ■ " ^ ■■■* 

-iLTIlIlL?!^ ^^^t following rule may often be abridged by caneelliDg where the 
•wne namber is found among the antecedents and conwquenti. The Droofb 
l>y levtna BtatejQ^nts in the Single Rule of Three. '^^'^''^^^' ^^^ P^'^V" 
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PROPORTION. 
Case II. 



To find hiAB.mcuiy ofihtfirH hind of coin^ weighty or measurey mentioned in 
the queHion^ are equal to a given number qfthe hut. 

Rule.— Proceed as in the first case, onlj make the product of 
the consequents the first term* and that of tne antecedents the se- 
cond. 



Examples. 



1. If 1001b. in America make 
95lb. Flemish, and l91b. Flemish 
£5lb. at Bolognia, how many 
pounds in America are equal to 
50lb. at Bolognia P 



Ant 

100 

19 

1900 



Cob. lb. 
95 2375 
25 



lb. 
1900 : 
50 



lb. 
50 



lb. 



475 
190 

2375 



2375)95000(40 Ans. 
9500 



2. If 6 braces at Leghorn make 
3 ells English* and 5 ells Eng- 
glish 9 braces at Venice* how 
many braces at Leghorn will 
make 45 braces at Venice P 

Ans. 50 braces. 

S. If 201b. at Boston make 23 
at Antwerp, and 155lb. at Ant- 
werp make 180 at Leghorn; 
how many pounds at Boston are 
equal to 144 at Leghorn P. 

Ans« lOrif lb. 



QUESTIOJ^rS. 



%, Bj what other name is the Dou- 
ble Rule of Three sometimes 
called? 

2. "What does this rule teach ? 

3. How many numbers are there u- 

lually given ? 

4. In staHng the question* how are 

the three conditional terms pla- 
ced ? 

5. What is to be done with the other 

two terms ? 
0; If the blank fall under the third 
term> lv)W do you proceed f 



7. How, if it fall under the first qr 
second term? 

6. What is Conjoined Proportion? 

9. How do you proceed, when it m 
required to find how many of 
the last kind of coin, weig^ht, or 
measure, are equal to a given* 
number of the* first ? 
ID. How do you proceed when it is 
required to find how many of 
the first kind are equal to a 
given number of the last ^ 
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SECTION V. 



Interest is a premium allowed for the i^se of money. It h com- 
puted at so many dollars a year for the use of each hundred dollars 
called so much fer cent per annum^ 

The prindjpat is the sum which is upon interest. 

The rate* IS the per cent, per annum agreed on. 

The amount is the principal and interest added together.^ 

Interest is of two kinds. Simple and Compound. 

1. SIMPLE UTTEBEST. 

Simple Interest is that which is allowed for the principal only. 

Case I. ( 

To find the interest on any sum in Federal or English money* 

Rule.t 

1. Multiply the principal by the rate, and divide the product* by 
100, the quotient will be the interest for one year. 

S. Multiply the interest thus found, b^ the number of years, and 
the product will be the interest for that time. 

3. If there be months and days^ for the former take proportional 
parts of th^ interest for one year, and for the latter, proportional parts 
of the inter)Q8t for one month, allowing 30 days to a month. 



* The rate is generally established by law. Six per cent, is the legal interest 
in the seyeraJ New-England Stales, and this w to be understood in this work| 
where the rate is not mentioned. In New-Tork^ legal interest is 7 per cent. 

t This rule is barely an application of the Sinde Rule of Three, or saying as 
100, or j&lOO, is to the rate, so is the principal to the interest for one year. 
ExAMPLB.^-What is the interest of $250 for one ySai, at 6 per cent f As 
$100 : 6 : : 850 : Ans. $15. The reason for the remaining part of the rule 
must be obvioas. When the months are not an aliquot part of a year, divide 
them into two such parts as shall be aliquot parts of a y«ar, find the interest of 
those two, and add them together* The same aay be done when (he days itre 
not an aliquot part of a montb*- 
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88 INTEREST. 

Examples. 

1. What is the interest of S48.64S for 2 years, at 6 per cent per 
annum P 

Principal 48.643 To divide by 100, we have only to remore the 

Rate. 6 separatris two fignreg from its natural place) 

'■ towards (he left hand. Here tbe answer is 

1IOO]S|91 858 found to be 5 dollars, 83 cents, 7 mills, and 16 

1 year's int. 3.91858 bundredtba of a mill. All below milli U usually 

2 rejected ia practical operations. 



2. Wji of S225.755 for 3 years, 8 months, and 

10 days. 



G mo.B: j)13.54530 interest for 1 year. 
3 

40.63590 interest for 3 yean. 
2 nio.=^)6.77S65 interest for 6 months. 
10d..^)3.2S755 interest for 2 months. 
.37625 interest for 10 days. 

$50.04333 AuB. 

S. What is the interest of gg86 IDs. 4(1. for 1 year and 6 months, 
at 6 per cent i 

£ a. d. The scholar will observe that pointing off 

£6 10 4 the two right hand %ure8 for decimals, au^ 

6 then reducing them to the nest inferior de- 

■ nomination, and pointing off as before,-is in 

JE5.19 2 effect diridjng by 100. 



-4 



d. qrs. 
»3h 



3 9 3 interest for 1 year. 
'2 11 10 3 interest for 6 montbi. 
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4. What is the interest of 
2175.62 for 1 year and 6 months, 
at 6 per cent r Ans. S15;805. 

5, What is the interest of £1 
13s. 4d. for 1 year, at 9 per cent ? 

Ans, 3s. 



6. What is the interest of £^5 
for 6 months> at 4 per cent ? 

Ans. 10s. 

7. What is the amount of 
S10.15 on interest 12 years at 6 
percent? ^ Ans. 817.458. 



Case II. 

When there are years, months, and days in the time. 

RxTLE.*— Reduce the months and dajs to the decimal of & year ; 
find the interest for 1 year by the preceding case^ and multiply it 
by the years with the decimal annexed ; the product will be the 



interest. 



1. What is the interest of 
186.22 for 2 years, 6 months and 
10 days, at 6 per cent ? 
6 6.22 

— «.5 6 

12 

10 .3732 

— =.027 2.527 years. 

360 

6m.l0d.= .527+ 26124 

7464 
18660 
7464 



Examples. 



.'9430764 or, 
94cts. 3m. Ans. 



2. What is the interest of 
2213.23 for S years and 12days« 
at 10 per cent ? 

Ans. 864.679. 



3. What is the interest of 
S1600 for 1 year and 3 months, 
at 6 percent r Ans. 2120. 



4. What is the interest of 
8121.11 for 2 years and 7 
months, at 5 per cent ? 

Ans. 815.643. 



Case UL 



To east the interest on any sum at 6 per cent. 

RuLB.t — 1. Under the principal write "half the even number of 
months, (with .5 at the right hand when there is an odd month) for 
a multiplier^ by which multiply the principal and the product, after 



^Months are reduced to the decimal of a year by diTiding them by 12, and 
days to the same decimal by dividing them by 360 ; ^hich is considering the 
month 30 days, and the year 360, and is generally practised. If greater accu- 
racy is required* find the number of days in the given months and days, and 
divide them by 365, the quotient will be tho true decimal of a year. 

t This, rule is a contraction of the Double Rule of Three. Any sum at 6 
per cent, simple interest, doubles in 200 idonths ; hence we may say, if $10Q 

IS 
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removtne the geparatrii two figures from Hs natural place towarda 
the left nand, will be the ioterest in dollars and parts of a dollar. 

3. If there be days or an «di^ roootli and daj's in the given time, 
divide the d&js (calling the odd month SO) b^ 6> and place the quo- 
tient aa a decimal on the right hand of halt the even number of 
mentha, and proceed as before. 

3. If the number of days be leaa than 6, supplj the decimal place 
with a cipher, and divide the multiplicand accordinf; to the follow- 
ing tablet >nd add the quotient to the product. Divide in the same 
muiDer, when there ia a remaiader after dividing the dajs by 6. 

■Table. 

the multiplicand by 6. 
" " by 3. 

by 2. 
" " by 3 twice- 

" " by 2 and 3. 

ID 300 mDUtha gaio $100, what will a given principal gain in a giieii namber o' 
mouths? Example.— What ii the interett of $300rar 8 moDlhs, at 6 percent' 
JlOO : 300m. ; : $100 Here it will be leen that ibe three 
300 : S Grit lermi are invariable, and tbe 

8 two laat variable qnantitiei ; and 

—— alio that the Drat and third temn 

%400 are equal, and therefore cancel each 

100 other. Hence we dii cover (hat 200 

-- ii to any given principal a< the num- 

ber of monlhs in the given time i< 
to the interest. Take the foregoing 

example. Here it appears that the 

40000 prinaipal ia multiplied bj the whole 

40000 number of mentha, and divided bj 

200 for the inlerml. Now let ui 

divide the third term by the firtt, 

mo. $ mo. and multiply thp lecond term by the 

300 : 300 : : 8 qnotient (8^200=.04 and $^x 

8 .04=:12.) and the re*ult it itill tbe 

I Mme. Or if we cut off (he cipher* 

300)2400($1S Ani. ai before, in tbe fint term, divide the third 

300 term by 2. and multiply the aecond 

term by the quotient, cuthng off the 

400 two right hand Ggnrea of the product 

400 8-^2=4, and 300>c4=c=13|00} the 

—^ reaolt ia dill the lamc ; and thia laat 

ii precisely the rule, far taking half 
the number of inoothi ii dividing b^ 3, and removing tbe aeparatriz in the pro- 
duct, makes the result (he aame aa if the months bad been divided by 300. By 
this rule, half (be even number of months fie ao many uniU, one month is there- 
fore J, or .5, which is obtamed by dividing 30 days by 6 ; and if any number 
of days lets than 60 be divided by 6, the quotient may be considered a decimal 
ofB unit, (be value of which is 2 months, and may be found to any degree of 
exactness by annexing ciphers. Bat since b; the rule we obtain only one 
decimal figure, if (here is a reaaiader, it is neoeaMry to take aliquot parts of the 
multiplicand fer the odd days. 
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Examples. 
1. What is the interest or K3r5.756, Tor 1 year, 9 months and 15 
da^B? 

1 yr. dino,T=3] ma. and half the greatesl: evea 
number is 10, and Ima. 15dB.==45 dayf^ wbicb 
contain 6 seven times and 3 over. 1 therefore 
write .7 at the right hand of 10 in the multi- 
p^cr and for the 3 dajs, divide the multiplicand 
by 2. In the product I point off two more 
places for docimals than there are in the muN 
tiplfcand and multiplier counted together. 



3. What is the interest of 137 
dollars, 84 cents, for 2 years and 
6 months ? Ana. SOdls. 67cts.pm. 

3. What is the interest of 575 
dollars for 8 months i 

Ans. 23 dollars. 

4. What is the interest of 13 
dolls. 41cts. for 3 months and 16 
daysl' Ans. 23cts. 6ni. 

5. What is the interest of 49 
dollars, 25 cents for 3 years, 3 
months and 3 days ? 

Ans. 9dolls. 6Scts. em. 

6. A note for 500 dollars on 
interest, was dated Sept. :S2,1820, 
what was due, principal and in- 
terest, July 29, 1833? 

;r. mo. d. Ans. $583,563. 



it of 212 
months? 
84ct3. 



rs, 5 Sets, 
on interest was dated Feb. 14, 
1823 ; what was there due, prin- 
cipal and interest, Jan. 20, 1 824 F 

Ans. 29dol1s. 9cts. 2m. 



9. What is tiie amount of 87 
dollars, 91 cents on interests 
years and 27 days i 

Ans. 104dolls. IScts. 9m. 



10. What is the interest of 
.607 dolls. 50cts. for 5 years r 
Ans. 18SdalU.,25ctB. 



Case IV. 

To find the interest for short periods of time, at six per cent. 

Rule.* — Multiply the principal by the time in days, (calling. each 
year 360, and each month 30 days,) and divide the product by 6; 



•This will be found a very convenient practical role for castinB interest for 
short periods of time, and it is eafilj re mem be red. The invention of the rule 
if similar to the prectding, riitidinjc bj 6 and removing the "eparatrix three Ss;uteii 
towards the kfl hand, being the same as dividing hj 60O0 days, the number m 
3O0 months, of 30 daj> each. 
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tbe quotient, after removing the separatrix three figures from its 
natural place towards the left hand^ is the interest m dollars and 
parts of a dollar. 

Example?. 

1. What is the interest of IT dollars, 68 cents for 1 1 months and 
28 days ? 



11 mo 
30 

830 days 

28 ^ 

358 days. 



17.68 

358 

1444 
8840 
5304 

6)6329.44 



Here the separatrix natarally falls 
between 4 and 4 ; I therefore count off 
three more fig'tires towards the left hand, 
and place the point between 1 and 0, 
and the answer is 1 dollar, 5 cts. 4 m. 



$1.05440 Ans. 

2. What is the interest of 215 
dolls, for 1 month and 14 days P 
Ans. IdolL 57cts. 6m. 

S. What is the interest of 655 
dolls, for 7 days ? 

Ans. r6cts. 4m. 



4. What is the interest of 76 
dolls. 25cts. 6m. for 1 year, 3 
months and 5 days ? 

lyr. «= 360 Ans. 85.782. 

3mo.== 90 
5 



455 days. 



Whtn the interest is any other than 6 per cent ; first find the in- 
terest at 6 per cent, by Case III. or lY. Of which take aliquot parts 
and add to, or subtract from the interest at 6 per cent as the case 
may require. 

Examples. 

1. What is the interest of 165 I 2. What is the interest of 5 



dolls. 45cis. for 1 year and 6mos. 
at 5 per cent ? 

165.45 principal. 
9 



6)14.8905 Int. at 6 per cent. 
2.48 17^ subtracted. 

Ans.2 12.4088 Int. at 5 per cent 



dolls. 93cts. for 2 years and 8 
months, at 3 per cent P 

Ans, 47cts. 4m. 

3. What is the interest of .45 
dolls, for 6 month«( at 8 per cent ? 
Ans. Idoll. 80ct8. 



Case v.- 
To find the interest of any sum by decimals, 

RtJLE.— Multiply the principal by the ratio, anrf that product by 
the time ; the last product will be the interest required. 
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Note. The ratio is the simple iaterest of SI for i year at the 
rste agreed on, thus 

At 3~ per cent, the ratio is .03 

At 4 " » " i« .04 

At 5 « ** " is .05 

At5J« - •' " 19.055 

At 6 " " " is .06 

At 6 j " " '• is .065 

At 7 " " , ** is .or 

At 8 " « " is .08, Sec. 

Examples. 

_. What is the interest of £23 
£3cts. for 3 years at Sj per cent ? 
23.23 
■055 ratio. 

3. W 
gIO.15 
cent ? H^.fa*. 

4, What is the amount of IZJ 
cents, for 500 years, at 6 per 
cent ? Ans. S3.875. 



To compute interest on JVofes, Bonds, ^c. 

Principles.* — 1. If the contract be for the payment of interest 

annually, the interest becomes due at the end of each year, and if it 



interest on notes, kc. 

1. Find the amount of Ihe principal for the whole lime, aiid alio the amotaU 
o/ the endoTiemetUt /rum the limt thtg vriie made ; deduct the la'ttrfrom the 
fermer, and the Temainder will be lite jum due. But this mi-thod would be 
unjust i for, suppose a Dole be giveu for $100 with iater«et, and $6 be paid at 
the end of each fear for 4 jears, which is eodors^d on the note. Now (he in- 
terest of the principal for this lime is $24, just equal to Ihe sum of the pHymen^; 
but by this method Ihe several payments all draw infertit froin Ihe times thej* 
are made, the Crst 3 years, the secoa^ 3, and the third 1,-1 08+.73+ 36=^ 
$2.16, which goes towards paying the priacipal, and id this nay an; debt 
would in time be eitin^ithed bj the payment of the interest annually. 

2. Cait Iht inlereil 1^ lo the jirtt payment, and if the payment exceed Ihe 
inieretlf^dedutl tht txceaifrom the prxnctpal. and cait the intereil on thp remain- 
dtr vp '0 the tecond payayent, and to on. If the paym'.nt be Itti Ihan the iule- 
al, platt it by itself, and tost tht interetl up lo the next pagmeni, and nt m til! 
the paymenlt /xcetd the tnlereiti, Ihtn deduct the exeesi from t/te principal^ attd 
proceed 01 befire. By this method the iDturesl is supposed to be aiw^iys due 
at the time the payment is-made. The impropriety of this, as a general r;ile, 
may be sbowa by an example. Supposing A has a note against B for $10000 
wittt interest, payable in one year, and B pays $200 at the end of every Z 
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be not extinguisheti by payment, interest is to be cast upon that in- 
terest from the time it becomes due, up to the time of payment. 

Q. If the contract be for a sum payable at a specified time witk 
interest, no interest becomes due till the time of payment arrives, 
and endorsements made before that time are to be applied exciu- 
sively to the principal. 

Rule 1. 

When the contract is for the paymetS of interest annually ^ and na 
paymmts have been made, find the interest of the principal for each 
year, separately, up to the time of payment ; then find the interest 
of these interests, severally, from the time they become due up to 
the time of payment, and the sum of all the interests added to the 
principal wilt be the amount : but if payments have been made,&nd 
the amodnt of the principal, and also thie amount of the payments to 
the end of tlie first year ; subtract the latter amount from the for- 
mer, and the remainder will be the principal for the second year ; 
proceed in the same way from year to year up to the time of pay- 
ment.* 

Examples. 

1. A's note to B for £100, with interest annually, at 6 per cent* 
was dated January 1, 1820 ; what was due, principal and interest, 
January 1, 1834 ? , 

1st year. $100 X 6=|6 Int. 

2 « 100>c6= 6 " 6X38=1.08 At the end of the first 

3 « 100X6= 6 « 6X12= .72 year, one year's interest 

4 « 100X6= 6 « 6x 6= .36 =$6, is due, but as it is 

■ not paid, it draws interest 

Principal. 100. $24 Int. $2.16 Int. for the three followingr 

Int. of prin. 24. years=$1.08. At the end 

Int. of int. 2.16 of the second year, another year's inte- 

rest is due, which draws interest for 2 

' Amount. $126.16 Ans. years ; and so on. 

month? for the year, which is endorsed on the note. Now if the interest be 
ca^t by the above method, there will be found due at the end of the year, 
$9384.798. But this is $14,798 more than is justly due, as may be thus shown: 
it is plain that neither the 10000 dollars, nor the interest of it, is due till the end 
of the year, when their amount is 10600 dollars ; B is therefore at liberty to pay 
or not, before that time. Now suppose B keep back these several payments, 
and put them to interest till the end of the year ; the first will amount to 210 
dollars, the second to 208, the third to 206, the fourth to 204, the fifth to 202, 
and the sixth to 200; and their whole amount is (210+208+2064-2044-2024- 
200)=:1230, so B will have 1230do^llar8 at the end of the year towards extin- 
guishing the amount of the debt, and $10600—1230 =9370, "the sum justly due, 
which is $14,798 less than the former. This method allows compound interest, 
both Upon the principal and payments, and they are compounded, that is, the 
interest becomes a part of the principal as often as the payments are made. 

♦ It will sometimes happen that when a note has endorsements, there will be 
years in which no payments are made ; for which years the interest is to be 
found by the former part of the rule ; and also when the amount of the payment 
is less than the interest of the principal, subtract the amount from that interest^ 
and find the amount of the remainder up to t^e final payment. 
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2» B's note to C for g50, with interest annually, was dated Nov. 
£0, 18^S, on the back of which were the following endorsements, 
viz. May 20, 18£3, received S14,and Feb. £6, 1824, g30; what was 
due January £, 1825? 

Prin. $50 Pay't. $14 Prin. $38.58 Pay»t. $30 

6 3 6 4.4 Prin. 9.574 

Int.aOO .42 2.3148 1.330 1- 

50 14 38.58 30. ,067018 

' . _« — _ — «- ^_ 9.574 

Am't 53. Am't. 14.42 Am't. 40.894 Am't. 31.32 

14.42 31 32 Ads. $9,641 
^ due Jan. 2, 1825. 

2 prio.38.58 3d prin. 9.574 



5. D's note to E for glOOO, 
with interest annually, was dat- 
ed May 5, 1822, -on which the 
following payments were made ; 
viz. Nov. 17,1822, gSOO; April 
23, 1823, 850, and Aug. 11, 1823, 
g520 ; what was due June 5, 
1824? v^ns. 8201.713. 



4. C's note to D for 8200, 
with interest annually, was dat- 
ed June 15, 1821, on the baTck nf 
which was endorsed, Sept. l5, 
1821, 84, and Jan. 21, 1823, 815; 
what was due Jan. 15, 1824? 

Ans. 8217.196. 



Rule g. 

TFliBti the contract is for a sum payable at a specified time^ with 
interest^ and payments are made before the debt becow^^ 'ie; find 
the interest of the principal up to the first payment, i )aside ; 

subtract the payment from the principal, and find th^ *> ft of the 
remainder up to the nest payment, which interest setv tde with 
the former, and so on up to the time the debt becomes due^ ( and the 
sum of the. interests added to the last principal, will be the amount 
dde at that time ; after the debt falU due, the interest is to be ex- 
tinguished annually, if the payments are sufficient for that purpose. 

Examples. 

1. E^s note to F for 875,25, payable in 2 years, with interest, was 

dated May 1, 1822, on which was endorsed Jan. 13, 1823, 8^5.25; 

what was due May 1, 1824 ? • 

« 
year. mo. day. 

1823 13 Ist prin. 75.25 X4.2=$3.16 interest. 

1822 4 1 Pay't. 25.25 

1st time. 8 12 2d prin. 50.00 X 7.8= 3.90 interest. 

7.06 ., 

1824 4 1 7.06 interests. 

1823 13 Ans. $57.06 

2d time. 1 3 18 
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2. F gave his note to G for 
25000 with interest, dated Sept. 
1, 1820* and payable January 1, 
1 824 ; on the 13th of June, 1 822, 
he paid 22500, and Aug 25,1 82S, 
22500 more ; what was due when 
the time of payment arrived ? 

Ans. 2715. 



3. G's note of £365.37 wag 
dated Dec. 3, 1817, payable Sept. 
11, 1820; June 7, 1820, he paid 
2^7.16 ; what was due when the 
time of paymeiit arrived ? 

Ans. 2327.46. 



QUESTIO^rs, 



1. What is Interest ? 

2. How is it computed ? 

3. What is understood by the prin- 

cipal ? 

4. What is the rate ? 

5. What is the amount ? 

6. Of how many kinds is interest ? 

7. What is Simple Interest ? 

8. How do you find the interest on 

any sum in Federal or English 
money ? 

9. What is Case II. ? 



10. What 

11. What 

12. What 

13. What 

14. What 

15. What 

16. What 

17. What 

18. What 

19. What 

20. What 

21. What 



is the rule ? 

is Case III. ? 

is the rule ? 

is Case IV. ? 

i's the rule ? 

is Case V. ? 

is the rule ? 

is Case VI. ? 

is the first principle f 

the second ? 

is the fivst rule ^ 

the second ? 



4cipal. 10^ 
'Cjprin. 2j» 



^ 



g. e^ovxpoutOf inttvtnu 



Compound Interbst is that which arises from making the interest 
a part of the principabat the end of each year^ or stated time for the 

interest to become due. 

• < 

Rule I. 

Find the amount of the given principal for the first ^ear, or to 
the first stated time for the interest to become due, bf simple inte- 
rest, and make the amount the principal for the next year, or stated 
period ; and so on to the last. From the last amount subtract the 
given principal, and the remainder will be the compound interest 
required. 
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Examples. 

1. What is the compound in- 
terest of 2125 for 2 years and 6 
months,* at 6 per cent ? 



$125 
6 

7.50 iBt. for 1st year. 
125. Pria. added. 



132.50 Amount for 1 year. 
6 



7.9500 Int. for 2d year. 
132.50 Frio, added. 



140.45 
3 

4.2135 
140.45 

144.6635 
125. 



Amoant for 2d year« 

« 

Interest for 6 montha. 
Principal added. 

Amount for 2 ys. 6 mo. 
1st Prin. subtracted. 



$19,663 Com. Int. required. 

2. What is the compound in- 
terest of Si 00 for 4 years, at 6 
per cent P Ans. S^6.246. 



3. What is the compound in- 
terest of 2200 for I year, at 6 
per cent, interest due every 4 
months ? Ans« 2 1 2.S4 1. 



4. What is the amount of 2236 
at 6 per cent, compound interest, 
for 3 years, 5 months and 6 days? 

Alls. 2288*387. , 

5. What is the amount of 2 1 50 
at 6 per cent, compound interest, 
for 2 years, the interest becom- 
ing due at the end of every six 
months P Ans. 2 1 68.8s^6. 

'6. What is the compound in- 
terest of 2768 for 4 years, at 6 
per cent ? Ans. 2201.58. 

' 7. What is the compound in- 
terest of 2560 for 3 years and 6 
months, at 6 per cent ? 

And. ^126.977. 



Bule S. 

By Decimals, 



1. Find the amount of 1 dollar for 1 jrear at the given rate, and 
multiply this amount as many times into itself as the whole number 
of years, less by I. 

2. Multiply the last product by the principal, and the product 
will be the amount for the time ; from which subtract the principal, 
and the remainder will be the interest required. 



N» 



• When there are montfafl and days, first find the amount for the years, or 
•tated periods, then find the amount of this amount for the months and days at 
simple interest. Any sum doubles at 6 per cent, compound interest, where the 
interest becomes due at the end of each year, in 11 years, 10 months and ^ 
days, and at wnple interest in 16^ years. 

13 n . 



^ 



1. What is the Compound in- 
terest of S500 for 3 years, at 5 

per' cent ? 

105 am't. of $1 for 1 year. 
V05 

525 
1050 
1.109$ once into itself. 

105 



INTEREST. 

Examples, 

2. What is the compound in- 
terest of gl.25 for 2 jears, at 6 
per cent ? Ans. g 15.45. 



55125 

110250 

1.157695 twice ioto itself. 
500 principal. 

57^.812500 amount. 
500 

$73.8X2 interest required. 



3. What is the amount of 760 
dollars 50 cents, for 4 years, at 
4 per cent? 

Ans. 8889.677- 

4. What is the amount of 
26.66 for 2 years, at 9 ppr cent ? 

Ans. 557.912. 

5. Whati8theamountof»g720 
for 4 years^ at 5 per cent per an- 
num ? Ans. £S75 3s. 3id. 



4iUESTI0J^S, 



1. What is Compound Interest ? 

2. What is the rule for finding Com- 

pound Interest ? 



3. What is the rule for Compound 
Interest by decimals ? 



Discount is an allowance made for the payment of money before 
it becomes due, anyi is the difference between that sum, due some 
time hence, 'and its present worth. 

The present w^rtti of any sum, or debt due some time hence, is 
such a sum as would, in the given time, at the given rate, if put to 
interest, amount to the sum or debt then due.^ 



* It is very evident that an allowance ought to be made for the pajm^nt of 
money before it becomes due, which is supposed to bear no interest till after it 
is due ; for it is plain that the debtor, by keeping the money iu his own handSf 
could derive advantage from putting it to interest for that time, but by paying 
it before it is due, he gives that advantage to another. And hence some debt- 
ors will be ready to say, that since by not paying the money fill it becomes 
doe, they may employ it at interest ; therefore, by paying it before it is due, 
they shall lose that interest, and for that reason, all such interest ought to be 
discounted. But this is not true, for they cannot be said to lose the interest till 
the time the debt becomes due ; whereas we are to consider what is at present 
lost by paying a debt due some time hence. Now the present w<orth of $106, 
due one year hence, discounting at 6 percent, is evidently $100 ; for $100 put 
to interest, will amount to $106 at the end of the year, and just pay the debt, 
so that a debt of $106, due one y^ar hence, discounting at 6 per cent, is justly 
satisfied by the present payment •! $ 100. But the interest of $106, the time and 
rate as above, is $6.36, which exceeds the discount 36 cts. equal to the interest 
upon the discount for that time. The discount, therefore, of any sum, payable 
at some future time, is a sum, which put to interest for the given time and rate, 
will amount precisely to the interest on the given sum for that time* 
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To find the present worth of a sum due some time hence, 

RuLE.-^As the amount of 100 dollars for the given-time and rate, 
is to 100, so is the given sum to its present worth. 

Examples. 



1. What is the present worth 
of 125 doliars^ due 3 years hence, 
discounting at the rate of 6 per 
cent? doll. 

glOO Then 118: 100:: 125 
18 125 

8 

1 800 Int. 11 8) 1 2500( 1 05.9S^1, 
100 118 (Ans. 

(pr't worth. 



118 Am 't. 



700 
590 

1100 
1062 

380 
354 

260; 

24 



2. What is the present worth 
of 376 dolls. 20 Gts* due at the 
end of 1 jear and 6 men-ths, dis- 
counting at 5 per cent P 

Ans. S350. 

3. A minister* settled with a 
salary of 300 dollars a year, 
wishing to build a house, his pa- 
rishioners agreed to pay him 4 
year's salary in> adrance, dis- 
counting at 6 per cent, per an- 
num; how much ready money 
must they pay ? 

Ans. SI 047 04. 

4. What is the present worth 
of |gl50, payable in 3 months, 
discounting at 5 per cent ? 

Ans. £148 2s. ll^d. 



Case II. 

To find the discount of any sum due some time hence. 

Rule.— Find the present worth and subtract it from the given 
sum ; or say, as the amount of 100 dollars for the given time and 
rate, is to the interest of 100 dollars for the given time and rate, so 
is the given sum to the cHscount required. 

Examples. 



1. What is the discount upon 
125 dollars, due 3 years hence» 
at 6 per cent ? " 

Ans. gl9.067f^ discpunt. 
125 given sum. 
105.932 }| present worth. 

I9.b67f J discount, or 

118: 18:: 125 



2. What is the discount upon' 
560 dollars due 9 mon^ hence, 
At 8 per cent i . 

Ans. 85l.69ff. 

, 3. What is the discount of 50 
dollars, due 2 years hence at 12 
per ceat P 

Ans. 89.677. 



QUESTIOJSrS. 

1. What is Discount? } 3. How is the present worth found? 

% What is the present worth of a 1 4. How is the discount found ? 
sum due some time hence ? 



100 



COMMISSION, &c 



^ 



* ■ 



1. CaMMissioN is an allowance of so nauch per cent, to an agent 
aj^road, for buying and selling goods for his employer. 

2. Brokerage is an allowance of so much per cent, to a person 
called a Broker, for assisting merchants and others in procuring 
and disposing of their goods, &c. 

5. Insurancs is a premium of so much per centgiren to certain 
f^rsons, or companies, ^br a security for making good the loss of 
abapsy buildingi, goods, &c. which may happen by ire,, storms, &c.^ 

* 

Rule. 

Commission, Brokerage and Insurance are calculated by ihe fir 
Xule given for computing Simple Interest., 

Kxamp1e9. 



1. What must T allow for sel- 
Mng 5$5 dollars, worth of Goods, 
at 3 per cent, commission ? 

SStb 

15;75 Ans. 

2. Whft^ eomes the commis- 
sion of S97 dolls. 64 cts. to, at £| 
per cent P 

Ans. 20 dolls. 69 cts.. I m^ 

S. What is the brokerage of 
dg6lO».ati per cent? 

Ans.^1 10«. 6d. 



4. If I allow my Broker S^ 
per cent, what faiust I allow him. 
for purchasing £5ii5 dolls, wortk 
of goods i 

Ans. g88 37 cts*. 5 m. 

5. What is the insurance of ik 
house, worth 3460 4lellara, at §, 
per cent £ Ans. ^17 30 cts. 

6. What is the insurance of 
sgl£00, atr^percent? 

Ans. -g9(L 



QUESTIO^rS. 



]. What is Commission T 
S- What is Brokei^e ? 
3. Wl^t is Insurance ? 



4. Whit is the rnle for computittg 
Commission, Brokerage, and In* 
Burance ? 



* Insurance is made by a writing called a policy y which 'should always be 
sufficient to cover the principal aad premium ; that is, a policy to aecure the 
payment of 100 dollars, at 6 per cent, must be taken out for 106 doUan. 
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SECTION VI. 



Q. J^ractCrf > 



Praotici; ig a contraction of the Rale of Three when the $rst 
term is a unit. It took its name from its daily use among merchants. 
The necessity of this rule is nearly supHirceded by the use of Federal 
Money. 

Kule. 

1. Suppose the price of the given quantity to be £1, 1 s. 1 d. or 
1 qr. per pound, yard, &c. as is most convenient, then the quantity 
itself will be the answer at the supposed price. 

£. Divide the given price into aliquot parts, either of the supposed 
price, or of one another, and the sum of the quotients belonging to 
each, will be the true answer required* 

Proof.— By the Rule of Three. 

Table of alk^uot parts of Money. 



Parts of ebili of a pound. 



d. 8. 


£ 


6 - i - 


> 

7?y 


4=4 = 


1 


8 - * - 


I 

TV 


2«= J=^ 


rU 


H- i- 


■ 1 


1 =T!r = 


*AS 


i = TT =° 


I 
TTV 


i -^- 


•^■rs 


i -»v = 


t 



Parts ofpomid. 

s. d. £ 

10 «i 



6 
5 

4 
S 
£ 
1 
1 



8 = J 
= i 
0«f 

0=^ 



Parts of ^ 


pound. 


d. q. 


£ 


10 


X 


8 


1 

— TV 


5 


I 


2 2 


s 


Parts 6f a 


penny* 


qr. 


d. 


I = 


= * 


2=«i 


S^ 


-i 



* Practice admits of a great number of eases. But as the rule i/s losing its 
importance, an4 g<^ing out t)f use in consequence of the introduction of federal 
liAoney, it was thought best to introduce one general rule, and not perplex the 
scholar with a multiplicity of almost useless cases. This role, with a little at- 
tention, will readily be applied to the solution of all questions which belong to it. 

When there is a fractional part of a pound or yard, take an equal part of the 
price of one yard, that is, for one half, take half the price ; for one fourth, take 
one fourth $ for three fourths, take three fourths of the price of one pound or 
yard. 



152 PRACTICE. 

Examples. 

1. What will 225 yards cost, 
at 2 qrs. per jard ? 
2)225d. the price at Id. per yard. 



' l^)112id. the price at 2 qrs. because 

«A 2 qrs. is } of Id. 

98. 4}d. Ads. 

2. What will 1776 yards cost, 

at Sd. per yard ? 

Ans. gg22 4s. 

3. What will 263 yards cost, 
at 3 qrs. per yard ? 

^Ans. I6s. 5id. 

4. What will 135 yards cost, 
at }d. per yard ? Ans. 58. 7Jd. 

5. What will 937j yards cost, 
at gg3 178. 8d. per yard? 

Ads. »g3640 12s. 6d. 

6. What will 784 yards cost^ 
at 4d. per yard ? 

Ads. ggl3 Is. 4d. 

^ 7. What will 395 gallons cost, 
at 49. 6d. per gallon ? 

Ans. £88 17s. 6d. 

8. What will 426 lb. cost, at 
lid. per pound? 

Ans. ^19 10s. 6d. 

9. What will 354J yards cost, 
at 1 qr. yard ? 

• Ans. 7s. 4d. 2Jqrs. 



10.- What will 845 yards cost, 
at 8s. per yard ? Ans. §£338. 

1 1. What will 843 yards cost, 
at 6s. 8d. per yard? 

Ans. £281. 

12. What will 468 lb. cost, at 
6d. per pound? Ans. ^11 14s. 

13. What will 5275 lb. cost, at 
2d. per pound ? 

Ans. ^43 19s. 2d. 

14. What will 435 lb. cost, at 
4 jd. per pound ? 

Ans. £8 3s. IJd. 

15. What will 426 yards cost, 
at 4s. 9d. per yard ? 

Ans.jgl01 3s. 6d. 

16. What will 204 yards cost, 
at Is. Id. per yard? 

Ans. ^11 Is. 

17. What will 568^ yards cost 
at 7d. per yard ? 

Ans. sgl6 Us. 5|d. 

18. What will 68 lb. cost, at 
4s. 6d. per pound ? 

Ans. £15 6s. 

19. What will 76 yards cost, 
at 2d. per yard ? Ans. 12. 8d. 



QUMISTIOJ^S. 



1. What is Practice ? 

2. Why is it so called ? 

3. Is an acquaintance with this rule 

as necessary.as it was formerly? 



4. For what reason ? 

5. What is the rule for Practice ? 

6. Vf^at ii the method of proof ? 



TARE AND TRETT. 
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Tare and Trett are practical for deducting certain allowances 
which, are made by merchants and tradesmen in selling their goods 
by weight. 

Gross weight is the whole weight of any sort of goods, together 
with the box, cask, or bag, &c. that contains them. 

Tare is an allowance to the buyer, for the weight of the box, cask 
or bag, &c. which contains the goods bought. ' * 

Trett is an allowance of 4 lb. in every 104 lb. for waste, dust &c. 

doff is an allowance of 2 lb. on every 3 cwt. 

Suttle is the weight when part of the allowance is deducted from 
the gross. 

Mt weight is what remains after the allowances are made. 

Case I. 

When Tare is so much per boa:, cask, Sfc. 

Rule.— Multiply the number of boxes, &c. by the tare, subtract 
it frofn the gross, and the remainder will be the net weight. ■ 



1. In 5 hogsheads of sugar, 
each weighing 8 cwt. 1 qr. 9 lb. 
gross, tare 24 lb. per hogshead ; 
how much net weight ? 

cwt. qr. lb. 
24X5=1 8 
cwt. qr. lb. 
8 19 
5 



41 2 17 gross. 
1 8 tare. 



Ans. 40 d 9 net. 



2. In 241 barrels of figs, each 
5 qrs. 19 lb. gross, tare 10 lb. per 
barrel, how many pounds net? 

Ans* 22413. 



3. What is the net weight of 
14 hogsheads of tobacco, each 5 
cwt. 2 qrs. 17 lb. gross, tare 100 
lb. per hogshead ? 

Ans. 66 cwt. 2 qrs^ 14 lb. 



Case II. 



When Tare is so inuch per cwt. 
Rule.— Bivide the gross weight by the aliquot parts of a cwt: 
contained in th^ tare, and subtract the quotient from the gross, the 
remainder is the net weight. , ■ 

Examples. 



1. What is the net weight of 
33 cwt. 2 qrs. 1 8 lb. gross, tare 
16 lb* per cwt. ? 

cwt. qr. lb. 
161b.:=:=4)33 2 18 gross 
4 3'" 



6^ 



Ans. 28 3 114 net. 



2. In 25 barrels of figs, each 
2 cwt. 1 qr. gross, tare .8 lb. per 
cwt. how much net? 

Ans. 52 cwt. qrs. 26 lb. 
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EQUATION OF PAYMENTS. 



Case IIL, 

When Treitis allowed with Tare, 

Rule.*— Divide the suttle weight by 26, and the quotient is the 
,trett ; subtract the trett from the guttle, and the remainder is the 
net weight. 

Examples. 

1. In 9cwt. 2qrs. irlb. gross, 2. In 342 cwt. Sqrs. 14 lb- 
tare 37 lb. and trett as usuail, how gross, tare 16 lb. per cwt. and 
much net ? trett as usual, how much net ? 
cirt. qr. lb. Ans. 282 cwt; 1 qr. 1 4441b. 
9 2 17 gross. ^ ^ 

3. In 7 casks of prunes, each 
weighing 3 cwt. 1 qr. 5 lb. gross, 
tare ITj lb. per cwt. and trett as 
usual, how much net ? 

Ads. 18 cwt 2 qrs. 26 lb. 

QUESTIOJ^S. 

8. How do you proceed when the 
Tare is so much per box, &c. 

9. How, when Tare is so much per 
hundred weight ? 

10. How, when Trett is allowed with 
Tare ? 



1 9 Tare. 



26)9 1 8 suttle. 
1 11 trett. 



Ans. 8 3 25 net. 

1. What are Tare and Trett ? 

2 What is gross weight ? 

a What is Tare? 

4. What is Trett? 

5. WhatisCloff? 

6. What is Suttle? . 

7. What is Net weight ? 



g. IBnuatfoti of ^ujmtnt^. 

Equation of Payments teaches to find the time for paying at once 
several debts due at different times, so that no loss shall be sustain- 
ed by either party. 

RuLE.t — Multiply each payment by the time at which it is.due» 
and divide the sum of the products by the sum of the payment, and 
the quotient will be the time required. 



* You divide by 26, because the trett is one twenty-sixth. When cloff is 
allowed, after deducting the tare and trett, divide the suttle by 168, and the 
quotient is the cloff which subtract from the suttle, and the remainder is the 
net weight. You divide by 168, because the cloif is 1 lb. in every 168 lb. or 

t This rule supposes that there is just as much gained by keeping some of the 
debts after they are due, as is lost by paying the others before they are due. 
But this is not exactly true : for by keeping a debt unpaid after it is dae, there 
Is gained the interest of it for that time ; but by paying-a debt before it is due, 
the payer loses only the discount, which ts somewhat less than the interest, as 
has already been shewn. The rule^ however, is sufficiently correct for practical 
purposes. 



FELLOWSHIP, 
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£xjunp1es, 

!• A owes B 2750, to be paid 
as follows, viz. 2500 in 2 months, 
2150 in 3 months, and 2100 in 
4i months ; what is the equated 
time to pajr the whole ? 
500X2 =1000 
150 X'^ « 450 
100X4.5= 450 

" ■ mo. 



y 



750) 1900 (24fg=«2TV 
1500 Ans. 



2. B owes C 2190, to be paid 
as follows, viz. 250 in 6 luotiths^' 
260 in 7 months, and 280 in 10 
months ; what is the equated 
time to pa J the whole ? 

Ans. 8 months. 



400 



3. C owes D a certain sum of 
money, which is to be p^id J ia 
2 months, § in 4 months, and the 
remainder in- 10 months; what 
is the equated time tp pay tli<i 
f whole ? Ans. 4 mooths* * 



qUESTIOJ^gi 



1. What does the Equation of Pay- 
ments teach ? 
3. What is the rale ? 



3. Is the rale perfectly correct ? 

4. Why is it not ? 
5* Why then is it introduced ? 



FfiLLOwsHiP is a ^neral rule, by which merchants and otherSt 
trading; in company, with a joint stock, compute each person's par- 
ticular share of the 8:ain or loss. 

Fellowship is qf two kinds. Single and Double. 

1. SIJSTGLE FELLOWSHIP. 

Single Fellowship, is when the sjtocks or tiroes are equal. 

Bule. 

If the stocks are equal, say, as the whole time is to tiie whole 
gain or loss, so is the time each man's stock is employed to his ^hare 
of the gain or 1q8S ; and if the titnes afe equal, say, as the sum of 
the stocks is to the whole ^aiti or Iqss^ so is each man's share in the 
stock to his share in the gam or loss. 

Proof, 

Add alL th«L.shares of the ^ain or loss toe^ether, i^nd the sum will 
equal tbe wtrale gain or toas* if the work be right* 
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FELLOWSHIP. 



1. A and B made a joint stock 
of 8500, of which A put in £350, 
and B Si50» they gain^sr5; 
v^hat is each man's share of the 

gain? . ' ^ 

^ JL 5 350 : 5250 A'8 share. 
500 ? 75 : : ^ jgQ . 22.50 B'» ahare. 

75.00 proof. 

'd. A» B and C companied ; A 
put in -jg480, B ggOgO, C gg840, 
and the J gained ^ 1010 ; what is 
each man^s share 

£ 8. 

£42 8 A'8. - ^ 

343 8 B's. I Ans. 
4£4 4 



A'8.1 

B's. I 

C'8.J 



S. Three persons make a joint 

^tock, of which each puts in an 

equal share; A continues his 

stock in trade 4 months, B his 6 

months^ and C his 10 months, 

and they gained 2480; what was 

<each mani's share ? 

1896 A's 

144 B's S^Ans. 

,240 C 



I'S I 

J'sJ 



4. Divide 8160 among 4 meB> 
so that their shares shall be as 1, 
^, S, and 4. 

16 

Ans. ^ 4g 

64 



480 prooL 



160 proo^ 

5. A person dying, bequeathed 
his estate to his 3 sons ; to the 
eldest he save 8560, to the next, 
8500, and to the other 8450; 
but when his debts were paid, 
there were only 8950 left ; what 
was each son's share ? 

8 ' 
352.317+ Istl 
3t4.5t>9+ £d I Ans. 
283 1124. 3dJ 

6. D and E companied ; D put 
•in 81^5, apd took out -i^ of the 
gain ; what did £ put in P 

Ans. SiS75. 



H. BOUBLE FELLOWSBIP. 

Double Fellowship is when unequal stocks are employed for un- 
equal times. 

Rule. Multiply each man's stock by the time of its continu- 
ance in trade ; then, as the sum of the products is to the whole gain 
or loss, so is each product to its sliare of the gain or loss. 



♦ The shares of gain or loss are evidently as the stocks when the titnes are 
equal, so when the stocks are equal, the shares arc evidently as the times ; 
wherefore, when ueither the stocia nor tinies aire equals the.ebares must lie as 
their product. 



FELLOWSHIP. 



lOT 



Examples. 
!• Three farmers hired a pasture for 260.50. A put in 5 cowi^ 
for 4) months, B put in 8 for 5 months, and C put in 9 for Q^ 
months ; how much must each pay of the rent ? 

5x4.5»22.5 121; 60.50:: 22.5 121 : 60.50 :: 40 

8«5 »40 22.5 40 » 

9xa5=58.5 $ 



121. 



30250 
12100 
12100 



121)242000(20 B*L 
242 



$ 



0000 



121)1361.250(11.25 A'l. 



121 

151 
121 



121 r60.50:.- 58.5 

58.5 



242 

605 
605 



30250 
48400 
30250 



I21>3539250(29.25 C't . 
242: 

- $11.25 A's 
1119 20.00 B 
1089 29.25 C 



il 



Ant* 



302 
242 



fi040prgoC 



605- 
605 



2. Two merchants entereil iii- 
ta partnership for 18 months; Ai 
at first pu\ in -glOO, and at the 
end of 8 months put in £50 more; 
B at first put in £275, and at 
the end of 4 m«»nth8» took out 
£70; at the end of the 18 months 
they had gained ^26S i what is* 
each man's share ? 
ag 8. d. 

96 9 6yVtA^s.^ .^^ 
166 10 5 JU B*8. J ^*' 



263 proof. 



S. Three men hire a pasture 
for 160 dollars; A puts in 40 
oxen for 20 days, B SO oxen for 
40 days, and C 50 oxen for 10^ 
days ; how much must each maa 
pay? S 

32 A^s. 

48 B's. V Ans. 

20 C' 



I's. y 

!'8.J 



f 



100 proof*. 



1. What i» Fellowship ? 

2. Of how many kinds is Fellowship ? 

3. What is Single Fellowship ? 

4. What is the rule for Single Fel- 

lowship? 



QUESTIOJ^S. 

5. What is Double Fellowship f 

6. What is the rule for Doable Fel< 
lowahip ? 



108 



iBARTEIU 



% Isatrter. 



Sarter 18 the etcliah^ing of one quantity for another, and teacher 
merchants so to proportion their quantities that neidier shall sustaia 
loss* 

Case I. 

When the quantiiy qftme commodity Ugwm^ ^ff^h Ms iNxZtfe, or ike wUue qf 
its irUe^ers^ and ais^ the viUueofUke integer of same other commodity to be 
€9Changed/or i^ tojlnd the^'^MnUity fff this commodity. 

Rule. — Find the value of the given quantitj, then find how much 
of the other, at the rate proposed, maj be had for the same sum* 

Sxamples. 



1. A4iak- 5*0 yards of cloth at 
Is, 4d. p^rj^krd,. which he would 
exchange withJEfJor sugar at S5s 
6d per^wUjf ■ jj^w 'much sugar 
will the cloth come to ? ^ 

a^Ojds. at Is. 4d.=»466s« 8d.^ 
5600d. and Si. 6d.=rS06d.f 
d. cwt d. 

Then S06 ;. 1 : : 5600 ' 

'^ ' cwtqi^. lb. 

^ 'Aris. 18 i 54riearlj. 



2. Ajias 7i cwt.of sugar at 8d 
per pound, for which B gave him 
L^i cwt. of flour ;6»"what was the 
flour per pound ? 

An& 4|d. 

S. How much tea at 9s. 4d» 
per pound, must be given in bar^ 
ter for 156 gallons <^f wine, at 



CaacIL 



/iOi/i 



JPTtm (he quantities '^fiwo commdmUx arkgipttl^'t^^ 
Viem, ioAndy^n me hf inequalUy, fim wmch of some other dmmac&ty, or 
how muchmdt^y should be given, • 

RnLE.--F^pJlE¥1ieparate values of the two siven commodities 
and their diflfereilce will be the balance, bir vafue iflhe other com- 
moditj. 

Exabples. 



1. A has 30 cwt. of cheese' kt 
SS.92rjpei'.cwt. WtohhettaPte^s 
with B for 9 pieces of broadcloth 



at Sl;e.50 per piece ; wliich must J r5ct8. pePB 
receive monejj and ht*"* -""^i^ a I-i'^^---' r:- -u 

Ans. B must pajr 



^* I have 63 sal* of molasses at 
62J cts. peci^aL wlileh I w^ 
eich^f^ge 'for 5!i bugh^r e# tre ht 
r5ct8. pePBUdhet ^ teuijt f ^bSy or 



receive monej, and how muchP'J-j^eiJelwSs^ 

ly A g5.5l. I Aas. 1 must receive 3iP|tjt8c 



BARfER* 
Case III. 
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Whm one commodiiy u rated above the ready money price, iojmd &ie har," 
Uring price of the oVier. 

Rule.— As the ready money price of the one is to its bartering 
price» so is that of the other to its bartering price* 

Examples. 



]. A and B barter ; A has 150 
gallons of brandy at SI. 20 per 
gal. ready money, but in barter, 
would have's t.46; B has linen 
at 60cts. per yard, ready mopey ; 
how ought the linen to be rated 
in barter, and how many yards 
are equal to A^s brandy r 

Ans. barter price, ZOcts. and B 
'most give A SOO yds. 

2.; A has coffee which' he bar- 
ters with B at iOd. t^er poiind 
more than it cost him, against 
tea, which stands B in 16s. the 
pound, but puts it at 12s. 6d. I 
would l^now how mjich the coffee 
cost at first. Ans. 3s« 4d. 

S. • B delivered 3 hhids. of bfan- 
dy at 6s; 8. per cation to C for 
126 yardg^ of cloth, what Was the 
cloth per yard ? 

Ans. 17s. 6d. 



4. C has tea at TBcts. per lb. 
ready money, but in barter,would 
have 93cts. ; D has shoes at 7s. 
6d. per pair, ready money ; how 
ought they to be rated in barter, 
in exchange for tea P 

Ans. 81.49. 

5. C has candles at 68. per 
dozen, ready money ; butinbar* 
ter he will iUve os. 6d. per do- 
teu ; D has cotton at 9d. per lb. 
ready money, what price must 
the cotton be at in barter, and 
how 'much cotton must be barter- 
edl for 100 dozen 'ot* candles ? 

Ans. the cotton 9}d. perlb^in 
barter, and 7cwt. Oqrs. 161b of 
cotton must be given for 100 doz. 
of candles, v 



i^UESTIOJ^SL 



1. Wh^tisllarter? 

2. What does it teach ? 

3^ When the quantity of one of the 
commodities is given, how is 
the quantity of the other found ? 

4. When the quantities of lioth com- 



modides* are given, i^ case o^ 
inequality, how is it found ? 

5. When- one of the commodities it 
rated above the ready money 
price, how is the bartering price 
of the other found ? 

6.' What is the method of proof? 
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LOSS AND GAIN. 



Loss AND Gain is a rale which enables merchants to ascertain 
the profit, or loss, iii buying apd selling their goods, and also teaches- 
them how much to raise or tali in the piice, in order to gain or lose- 
so much per cent. 

Ca$e I. 

To know whai U gdined or lotty per eenl. 

Rule. — Find the whoje gain or toss by subtraction ; then as tbe 

f>rice it cost is to the whole gain or loss» so h SiOO to the gain or 
OSS per cent. 

ExampTe&. 



1. If I buy salt for 84et8. per 
bushel, and sell it h>r S..12 per 
bushel, what do I gain per cent P 

1J2 0^4:28:: 100.00 

84 lOOOOO •* 

— — $ Ails. 

.28 grain .84)2800;0G0(33*3a3i 

per bush. 252 

280 
252 

280 
252 

280 
252 

280 
252 



2. If I buy cloth for 21.25 per 
yard, and sell it again for 21-375 
per yar^9 what do I gain per 
cent? Ans4 212.50. 



S^ If I buy sugar for 6jd per 
lb. and sell it for gg2 Ss 9d per 
cwt.^'do 1 gain or lose, and how 
much per cent? 

Ans.^2r irs. 8^. loss^ 



4. At 3d in the shilling profit, 
how much per cent ? 

Ans.£25. 



28 



Case II. 



To know how a commodity muH be sold to gain or loit so^ much per cent, 

RuLE.^As 2100 is to the price, so is 2100 with the profit added 
or loss subtracted to the gaining or losing price« 



ALLIGATION. 
Examples. 



Ill 



1. If 1 bay clotb for 550.75, 
how must I sell it to gain 9i per 
ceAt ? 





100 
9.50 

109.50 

• 


$ 
100: 


$ 
.75 :: 109.50 
.75 


It 


54750 
76650 




100)82.1250 



Ads. $0,821 

2. If I buy cloth for g2.50 per 
yard, how must 1 sell it to lose 
17 i pjercent? 82.06i. 



S. If tea eost Ss. 8d. per lb. 
how must it be sold to gain 12} 
per cent ? 

Ans. 4s. IJd per lb. 



4. Bought 40 gallons of rum at 
75 cents per gallon, of which 10 
gallons leaked out by accident ; 
how must 1 sell the remainder to 

I gain k^i per cent on the prime 
cost P Ans. 21.125 per gal. 



QUESTJOJ^S. 



1. What is Loss and Gain ? 

2. How do you proceed to find what 

is gained or lost per cent ? 

3. How do yoo proceed to find how 



a commodity must be sold to 
gain or lose so much per cent f 
4. What is the method of proof? 



Q. mutation. 

AUr^atioti teaches to mix commodities of different qualities, so 
that the composition may be of a middle quality. 
Alligation is of two kinds, Medial and Mttmate. 

i. JLLIGAriOJ>r MEDML. 

Alligation Medial is the method of finding the rate of the com- 
pound, from having the prices and quantities of the several^com- 
modities given. 

Rule.*— Multiply each quantity by its price, and divide the sura 
of the products by the sum of the quantities, the quotient will be 
the rate of the compound required. 



• The truth of this rule is too evident to need a demonstration ; for multi- 
plying each quantity by its price, and adding the product? gets the price of the 
whoje quantity; then as the sum of the quantities, or number of bushels, " (by 
the Rule of Three) to the whole price of the roiiture, so is one bushel of the 
mixture to its price. But a6 I is the third term in this and all similar cases, we 
have only t« divide t£e whole price by the whole quantity. 



lis 



ALLIGATION. 



Bxamples. 

1^ If I mix 8 bushels of w^heat 
at SI '^O per tMishel, 1£ busheU 
•f rye at 60 cents, and 10 bush- 
els of corn at 50 cents, together; 
what is a bushel of the mixture* 
worth ? 

1.20 eo 50 8 

8 12 .10 12 
— — 10 



9.60 7.20 5.00 

7.20 

5.00 



dO sum of the 
quantities. 



21.80 sum of prod, 
nien 80)21.80(721 per bush. Ans. 
210 

"lo 

60 
2^ 



^ A merchant mixed 6 gal- 
lons of wine at 49. lOd. a gallon, 
with 12 gallons at 5s. 6. and 8 at 
6s. S^d. a gallon ; what is a gal- 
lon of the mixture worth ? 

Ans. 58.' 7d* 



3. If 5lb. of tea at 6s. per 1b. 
81b. at 5s< and 4lb. at 4s. 6d. be 
mixed together, what is a pound 
of the mixture worth ? 

Aas.5s.£sT<l« 



4* A goldsmith melted together 
10 oz. of gold 20 carats fine, 8 
oz. 22 carats fine, and 1 lb. 8 oz. 
21 carats fine ; what is the fine- 
ness of the mixture ? 

Ans, 2014 carats fine. 



«. ALLIGATIOJ^ ALTEtUDTATE. 

I. 

" Alligation Alternate is the met}iod of finding what quantity of 
each of the articles, whose rates are given, will compose a mixture 
of a given rate. 

Alligation Alternate is the reverse of Alligation Medial, and may 
be proved by it 

Rule 1.* 

1. Write the rates of the several articles in a column under each 
other, beginning with the least, and place the rate of the compound 
at the Jeft hand. 

2. Connect each rate which is less than tha^of the compound with 
one that is greater, and each that is greater with one that is less. 

3. Write the difference between each rate and that of the com- 
pound against the number with which each is C9nnected. * 

4. Then if only one difference stand against any rate, it will be 
the quantity belonging to that rate ; but if there be more than one, 
their sum will be the quantity. 



* A» a leas rs^ie ie in all cafes conoeoted with a greater, and the differencea 
between tbem and theiftean rate placed ialtemateljf. there is jast as much gained 
by one quantity as there is j^s^ny the other. Thus in lietting aniswer first. 
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1. A farmer wishes to mix rye at 48 corn at 3s« barley at 2s. 6d. 
and oats at £s per bushel, so that the mixture may be worth £s. lOd. 
per bushel ; how much of each sort must he take ? 



bush. 
24— ^ 14 oats. 

2 barley. 

4 Cora. 
10 rye. 





or 34 




\ 



24 ,-> 

-345^H- 
48 9U 



1 Ads. 



14 

2+14 
4 
4+10 



2+14 

2 
10+4 
10 

2+14 
2+14 
4+iO 
4+10 



or 34 



bush. 
3 oats. 
+— > 14 barley. 



24- 

30- 

1 36 — ' I 10 corn, 
48 ^ 4 rye. 



2An. 



24 



or 34 



30-N -I — ^ 2+14 
36-J-J I 10+ 4 
48 — ^ ' 4 



or 34 



24 ^-^ 

30-X-+ 
36-J-^ 



2 + 14 
14 
10 
48 f^ 10+ 4 

Proof to 1st Ans. 24 x 14=336 

aox 2= 60 
aex 4=144 
48X10=480 



30)1020(34d. 
90 

120 
120 



bash. 

14 oats. \ 

16 barley, f <, * 

A ..«..« /3 Ans. 
4 corn. & 

14 rye. 3 
bush. 

16 oats. ^ 
2 barley. f. . 
14 corn. M A""' 
10. rye. j 

bush,* 

16 oats. 1 
16 barley, f^ 
14 corn, i 
14 rye. J 

bash. 

2 oats. 
16 barley. 
14 corn. 

4 rye. 

bush. 
16 oats. 
14 barley. 
10 corn. 
14 rye. 



6 Ans. 



7 Ans. 



All the other answers may 
be proved to be correct} in the 
same way. 



example first, 34 and 30, which are beloiv the mean, 34, are linked t(. 48 and 
36, which are above the mean, and the difference, 10. between 24 and 34, is 
placed against 48, and 14, the difference betire en 34 and 48, is placed agamst 

15 



.; 
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2. A merchant would mix wines atll4s. los. 19s. and 22s. per 
gallon, so that the miiture may be worth 18s. per gallon; how much 



must he take of each eort P 

4 at lis. 

1 at 15s. 

,3 at 198. 

4 at 22s. 



1 Ans. 



2 Ans. 



5 at 14s. 
1 at 158. 
7 at 19s. 
4 at 22s. &c. 



Rule 2. 

When the quantity of the whole composition is limited to a certain 
sum/ find the differences by linking as before; then saj, as the 
sum of the quantities of dififerences is to the given quantity, so is 
>each of the differences to the required quantity of each rate. 

JBxaniples. 



1. How much water at &cts. 
per gallon, must be mixed with 
brandy at %1.25 per gallon, so as 
to fill a vessel t)f 80 gallons, and 
that a gallon of the mixture maj 
be worth gl? 

100 P ^^ 

^"" \ 1.25-'100 

125 ' 
gal. gal. g^al. gal. 

BO given 
quantity. 

2. How much silver of 15, of 
17, of 18, and 22 carats fine, mast 
be melted together tp form a j 
composition of 40 oz. 20 carats 



3. 



fine ? 



Ans. 



oz. 

5 of 15 

5 of 17 

5 of 18 

25 of 22 



car. (&ue. 



A grocer would nux teas at 
5s. 4s. and 48. 6d. per pound, and 
would have SO lb. of the mixture 
worth 3s, 6d. per lb. how wnich 
of each must he take ? 

lb. 

18 at 3s. 
Abs. i 6 at 4b. 

6 at 4s. 6d. 



4. How many g;alloB8 of water 
worth Os. per gallon, must be. 
mixed with wine worth 38, per 
gallon, so as to fill a cask of 100 
gallons, and that a gallon of the 
mixture may be afforded at 2s. 
6d. .? 

gall. 

Ana. \ llf «'?*«'•• 
I 83J wine. 



f% ■ 1 K* """^ °^^ ?'"' 3®' ''°'' '4 busheli at 24d. is 336d. and 14 busheU 
at34d .he mean rate,., 476d. and 476-336 = 140d. so that there is here a 

if! " Jin']- \''^ '«*'"' 1" ''»•'>«'> of 'ye *« 48<»- " 480d. and 10 bushe^at 
34d. ,s 340d. and 480-340=140d. ; here there is a gain oM40d precise v the 

"'™„e of r^t^ 3B'„?r' '" .*•"'* "'\'""'"''^ "Veserved, aKe {al 
J8 true of the 30 and 36, or of any two onmber^ connected in this war. a ereafer 
w..h a less than the mean. Qoertion, in this mle will admit of L'^ma^nvan 
ewers as there are different way. of Jinking the rate, of the ingredient t^ret^fc^r . 
and after as many answers are found by linking the «tes afcan be^ mSw «: 
swers ma, be formed by multiplying or dividio| thete by2, 3, 4, *c. 



c 
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Unit 3. 

When one of the ingredients is limited to a certain quantity ; 
find the diflTerences as before ; then as the difference standing against 
the given quantity is to the given quantity, so are the other differ- 
ences severally, to the several quantities required. 

Examples. 

1. A grocer would mix teas^at 
128. 10s. and 68. with 20 lb. at 4s. 
per lb. ; how much of each sort 
must he take to make ihe compo- 
sition worth 8s. per pound P 

4 against the given 
quantity. 




4 : 20 



lb. 

10' at 68. 

10 at 10s 

20 at 128 



2. How much wine at 5s. at 
5s. 6d. and 6s. per gallon, must 
be mixed with 3 gallons at 4s. 
per gallon, so that the mixture 
may be worth 58. 4d. per gallon ? 

g:al. 
C 3 at 5s. ^ 
Ads. ^ 6 at 58. 6d. > per gall, 
f 6 at 6s. V 



]An. [ 



QUESTIOJ^S, 



1. What is Alligation ? 

2r. Of hoiv many kinds is it ? 

3. What is Alligation Medisl ? 

4. What is the rule ? 

5. What 18 Alligation Alternate ? 

6. W^hat is the rule for reekooiDg 

and linking quantities .'' 



7. When the quantity of the whole 

composition is limited, what is 
die rule ? 

8. What is the rulb when' one of 
the quantities is limited ? 

9. Hbw do you pra?e Alligation' 
Alternate.'^ 



* Questions are solved in the same way when several of the ingredient? are 
limited to certain quantities, by finding first of one limit, and then of another. 

The second rule in Alligation A.ltcmattB may be employed for finding the 
specific gravities of bodies. A curious instance of the application of this rule 
to the detection of frand, is recorded of the celebrated Archimedes. Hier^, 
king of Syracuse, suspecting his crown, which he had ordered ^to be made en- 
tirely of pure gold, to be alloyed wit-h some baser metal, employed A^rchimedes 
to ascertain the fact. The philosopher procured two othtr masses, the one of 
pure gold, and the other of silver or copper, and each of the same weight of the 
crown, to be examined, and by putting each of these separately into a vessel of 
water, he found the quantity of water expelled by each, and thus determined 
their speciGp gi^avity, aad by that means die amount of gold, and also of alloy, 
in the crowi). Thus, if we suppose the weight of each of the masses to be 101b. 
and the water expelled by the copper or silver to be 8, that expelled by the 
gold to bt 5, and that expelled by the crown, 7, so the rates of the simples will 
be 8 and 5, and that of the compound, 7. Then, 

« C 8->2 A 1 S : 10 : : 2 : 6iib. copper. 7 . 
^sDl ^°^' 3 : 10 : : 1 : sflb. goU { ;^°^* 



ARITHMF4TICK, PART U. 



SECTION I. 



POWERS AND BOOXa 



Xtftioltttfon. 

'' Involution is the raising of powers. A power is a number pro- 
duced by niultipljing any given number continually by itself a cer- 
tain number of times. Any number is itself called the first powers 
if it be multiplied by itself, the product is called the second power, 
^T square} il this be multiplied by the first power again, the product 
is called the third power, or cube, and so on. 

3=3 3 is the first power of 3 . . . . . . =3 

3x3= 9 is the second power or square of 5 . ==3^ 

3 X 3 X J=^ ^7 is the third power or cube 6f 3 . . . =5=33 

5x3x^X3=81 isthefoiirth power or biquadrate of 3 =3** 

The small figures, *, ^, », 4, placed over the 3, and used to 
designate the power, are called the indices, or eacponentSr, The in- 
dex of the fi^rst power is always omitted. 

Examples. 



1. What is the 5th power of 6 ? 
6 



36 2d power. 
6 

216 3d powen 
6 

1296 4th power. 
6 



Ans. 7776 5th power. 



2. What is the second power 
of 45? Ans. 2025. 



3. What is the square of .25 ? 

Ans. .0625. 



4. What is the square of f ?t 

Ans. |. 



* The index of the power is always one more than the number of multiplioa- 
tions performed ; thus 3 multiplied 3 times by itself continually, is raised to thfr 
fourth power. 

t A vulgar fraction is involved by raising both its terms to the power required* 
The involution of fractions diminishes their value. 
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qUESTIO^rS- 
is iDToIation ? J by Ihe £rst, irbat is the product 






Citllctl f 



lumber itself called ! 6. How are powers desigaated ? 

4. What is the product called, if a w. Of which of tlie powers is tbe Jr 

Dumber be multiplied by itself? I dei always oroltled? 

5. If the second power be multiplied I 



g &olnUon. 

Evolution is the methoil of estractint roots. The root of any 
number, or power, \x a number, whicli being niultipiieil by itself a 
certain number of times, will proiluce that power. Roots are deno- 
minated frnm the powers ol' which thej are the root, and are called 
square, cube, biquailinte.or 3il, 3(1, 4th root, &c. Thus 3 is the equnre 
root of 9, because 9 is tlie 2il power, or square of 3 ; 3, also, is the 
cube root of 27, because 27 is the 3<l,power, or cube of 3. Again, 2 
is the 4th, or biquadrats root of 16, because 16 is the 4th power oi" 
2, &c. 

The falluwing table exhibits the ad, 3il, 4th. 5th, and 6th powers 
of the 9 digits, considered as roots or first powers. 
TABLE. 



The square root is denoted by the radical si^n, ^, placed before 
the power, and other roots by the same sign, with the index of Ihe 
root placed over it. Thu* n/3 denotes the square root of 9, \/'27 
the cube root of 27 ; and y'l6 the biquadrate root of 1 6. 

Roots are also denoted by fractional indices. Thus 9* denotes 
the square root of 9; 27*, the cube root of 27, ani 6* the biquad- 
rate root of 16. The latter method of designating roots is most 
rational, and at present generally practised. 

Although every number has a root, yet the complete root of the 
greatest part of numbers cannot be ascertained. The roots of all 
can, however, by tbe help of decimals, be obtained to a sufficient 
de^ee of accuracy for practical purposes- 

A potter is etmpUte, when its root of the same name can be accu- 
rately extracted. 

A power is imptrftct, when its root cannot be accurately found, 
and the root of such a power is called a surd, or irrational quantity. 
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EVOLUTION. 



To prepare any number, or power, for extracting its root 

Rule.* — Beginning at the light hand, distinguish the given num- 
ber into periods, each consisting of as many figures as are denoted 
by the index of the root, designating the periods by points placed 
over the first figures in each ; *by the number of periods will be 
shown the number of figures of which the root is to consist. 

Examples. 



1. Prepare 348753421 for ex- 

' tracting the square, cube, and 

biquadrate roots. 



For the square root. 
For the cube root. 
For the biquadrate root. 



34875ai21 
348753421 
3487534si 



2. Prepare 68101 2.1416 for ex- 
tracting its square and cube roots. 



Square. 6810121416 

Cube. ^ 681012.141600 

Id preparing' decimals, proceed 
from the scparatrix towards the rig-ht 
band, and i( the last period happen 
to be incomplete, complete it by an> 
nexing- ciphers. 

1. TO EXTRACT TUE sqUJlRE ROOT. 

To extract the square root is Jo find the number which, multiplied 
into itself, will produce the given number. A square is a figure 
bounded by 4 equal straight lines, having 4 right angles, and its root 
is the length of one of their sides. 

RuLE.t-r^l. Having distinguished the given number into periods, 
find the root of the greatest square number in the left hand period, 

* The reason of this rule will appear by coneideritrg^ that the product of any 

two Duaibcrs can have at most hut just as many places of fi^^ures as there are in 

both the factors, and at least but one less, of which any one can satisfy bimsHf 

by trial. From this fact, it is clear that a square number can have at most but 

twice as many places of figures as there are figures in the root, and stt least bat 

one less ; and that a cube number cannot have more than three times tlie num- 

her of figures that there are figures in the root, and at least but two less, and so 

on. Example. — 1 is the least possible root of a square number ; Ixl's l,wbioh 

is one less than the number of factors ; 1x1x1=^1, two less than the number 

of factors, &c. Again, 10 is the least root consisting of two figures ; 10x10j= 

100, one less than the number of places iu the factors, and 10x10x10=1000, 

two less, &c. ; and the same may be shown of the least roots consisting of 3, 4, 

&c. figures. Again, the greatest root consisting of one figure only, is 9 ; its 

square, or 2d power, is 9x9=81, consisting of just twice as many places as 

there are in 9, the root, and the cube of 9 is 9x9x9=729, consisting of three 

times the number of places in the root. The same may in. like manner be 

shown of 99,the greatest root consisting of two places, 999, the greatest consistjog 

of three places, &c. These observations must make the reason for pointiBg off 

the number into periods, obvious^ and must also make it evident, that each 

period will give one figure in the required root, and no more. They aho show 

that one figure alone, or standing on the left hand of other full periods, may of 

itself constitute a period. 

t, The reason of this rule may be shown from the first example. Now if we 
supi>ose 5S9 to be so many square feet of boards, yrhncb we wish to: lay down ia 
the form of an exact square, it is evident that the square root of 5129 will be the 
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^iBtl place it on the right hand of the given number, in tfie manner 
of the quotient in ilivision, and it will be the first figure of the root 
required t 

2. Subtract the square of the root already found, from the left 
hand period, and*to the remainder bringdown the next period for a 
dividend. 

S. Double the root already found, for a divisor; seek how often 
the divisor is contained in the dividend, (excepting the right hand 
figure) and place the answer for the second figure of the root, and 
also on the right hand of the divisor; multiply the divisor bj the 
figure in the root last found, subtract the product from the dividend, 
and to the remainder bring down the next period for a new dividend. 

4. Find a divisor as before, by doubling the figures in the root, 
and proceed as before to find the third figure in the root, and so on 
through all the periods. 

Proof.-*— Multiply the root by itself; add the remainder, if any, 
and if it be right, the sum will equal the given number. 

Examples. 

1. What is the square root of 

529? . . 

529(23 root. 
4 



43)129 
129 



3. \Vhat is the square root of 
2? Ans. 1.4142+. 

The decimals are found by annex- 
ing pairs of ciphers continually to 
the remainder for a new dividend. 
In this way, a surd root may be ob- 
tained to any assigned degree of 
exactness. 



length of one side of this square, for that will be the number, which, muHiplied 
into itself, will produce the given number of feet. Now by distinguishing 529 
into periods, ,519 we find the root or length of one side of the square will be 
espressed by two figures. 

. . Now the greatest square number in 5, the left hand period, is 

529(^0 4, and its root 2 ; putting 2 in the quotient, 1 subtract 4 from 

4 the left hand period, and to K the remainder, bring down the 

next period, making the sum 129. Here it is plain that 2 is in 

129 the place of tens, because the root is to consist of two figures : 

• . its true value is therefore 20, and its square 400. Thence it 

.529(23 appears that 400 feet of the boards are disposed of in a square 

4 form, measuring 20 feet on each side, and th^t there are 129 

-^~ feet remaining to be added to the square, and in order that the 

129 form should continae square, it is necessary that the additions 

129 should be made upon two sides. Now the length of the two 

.. — sides, to which the additions are to be made, is found by dou- 

bling 20=40, and dividing 129, the number of feet to be added, by 40, the 
length to which the addition is made, evidently gives the breadth of the addi- 
tion. But if the length of the additions be only equal to the length of the sides 
to which they are made, there will be a deficiency at the corner of a small 
square, one side of which will be just equal to the width of the additions ; the 
length upon which the addition is made, should therefore be increased by the 
breadth of the addition, and this is done by placing 3 on the right hand of the 
divisor. By this means, additions are made to the two sides 3 feet wide, and 
the corner filled up by a little square, measuring 3 feet on each side, which dis- 
poses of all the boards, and leaves them in the form of a complete square, 23 
feet OB each side. 
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S. Wliart is the square root of 
183.25? Ans. 13,5* 

4. What is the square root of 
.000327248 1 ? Ans. .01809. 

5. What is the square root of 
5499025 ? Ans. 2345. 



EVOLUTION. 

6. What is the square root of 



A? 



Ans. .64549. 
Reduce ^^ to a decimal, aud 
then extraci the root. 

7. What is t||e square root of 






Ans. ^* 



H. What is the square ro«»t of 



144 ? 



Ans. 'i|yi 



Application, 



1. An army of 567009 men are 
flrawn up in a solid body in the 
form of a square ; what is the 
number of men in rank and file ? 

Ans. 753. 

2. What is the length of the 
side of a square which shall con- 
tain an acre, or 160 rods ? 

Ans. 12.649-f rods. 

3. The area of a circle is 234.09 
ro<li5 ; what is the lenj^th of the 
side of a square of equnl area ? 

Ans. 15.3 rods. 

4. The area of a triangle is 
44944 feet ; what is the length of 
the side of an equal square ? 

Ans. 212 feet. 



5. The diameter of a circle is 
12 inches ; what is the diameter 
of a ciicle 4 times as large ? 

Ans. 24. 

Circles are to one another as the 
squares of their diameters ; therefore, 
square the given diameter, multiply 
or divide it by the given proportion, 
as the required diameter is to be 
greater or less than the given diam- 
eter, and the square root of the pro- 
duct or quotient will be the diame> 
ter required. 

6. The diameter of a circle is 
121 feet ; wtiat is the diameter of 
a circle one half as large ? 

Ans. 85,5+ feet. 



Having two sides of a right angled triangle given to find the other tide. 

Rule t— Square the two given sides, and if they are the two sides 
which include the right angle, that is, the two shortest sides, add 
them together, and the square root of the sum will be the length of 
the longest side ; if not, subtract the square of the less from that of 
the greater, and the square root of the remainder will be the length 
of the side required. 



•When the term? of the fraction are complete powers, extract the root of the 
mimerator for the numerator of the root, and the root of the denominator for the 
denooiinator of tht; root. 

tA right angle \9 an angle that is formed by a line falling perpendicularly 
upon another line, aR the angle Cin the triang!« ABC, and a right angled tri- 
angle is a triangle, which has one such angle. The rule is founded on the cele- 
brated proposition of Pythagoras, which is the 47th proposition in the 1st Book 
of Euclid, viz : that the square formed on the line subtending^ or opposite to the 
right angle, in a right angltd triangle, is equal to tht sum of the squares formed 
in both the other sides ; that J9, the square termed in the line A B is t^qudl to the 
sum of the squares formed on the sides A C and C B, which may be demonstra- 
ted to be true in all cases. , 
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1 . Jn the right angled triangle 
ABC. the side A C is 36 iBches, 
and the side B C 27 inches ; what 
is the length of the side A B? 

B 36 27 

36 37 

216 18^ 
108 54 




G 



12^ 729 



1296 square of A C«36i. 
729 square of B Cs=27. 

2025 sum. 

2625(45 in. Ans. 
16 

85)425 
42$ 



2. Suppose a man travel east 
40 miles, (from A to C) and then 
tarn and tra^fel Xtorth 30 thile^; 
(from C to B) how far is he from 
the ^ce (A) where he startAJ? 

Aash 5b niiiesi 



3. A ladder 48 feet long wll 
just reach from the opposite side 
of a ditch, known to be 35 feet 
wide, to the top of a fort ; what 
is the height or the fort ? 

AnB.32.8^'fe€t^ 

4. A laddet 40 fe^ long,- wilEh 
the foot platiiiid in ^d ^aiHe 
place, will jiist reilch a window 
oh one ride of the street d3 feet 
from the ground, and one on the 
other side of the street 21 feel 
from the ground; what is the 
width of the sti'eetP 

Ans. 56.66 4^ fket 

5. A line 81 feet long, will 
e'xactly reach from the top of a 
fort, tin thft oppprite haw of a 

^ river, known to he 69 fe^t broad; 
the height of the wall is required ? 

Am* 42:4£5 feet. 

6. Two ships sail from the 
same psort, one gd^is due east 150 
miles; the other due due north 
032 mites ;' ho# ficr are they a^n- 



der? 



AnI; 293^25 mrlesv 



To find a mean proportional between two nuynbers* 

Rule. — Multiplj the two ffiven numbers together, and the square 
root of the product will be the mean proportional sought. 

Exampl^W. 



L WHait h thfc^ metn p^opot- 
tional between 4 and 36 ? 



• • 



36 
144 



144(12 Ans. 
1 



2^)^4 
44 



2. What is' the mean propor- 
tional between 49 and 64 i 

Ans. 56. 



3; What itf the mean prdp<ftf< 
fional bettireen 16 iind 64 ? 

Ans. 32. 



16 



iU 



«TOLUTION. 
QUESTIOJ^S. 



I. What is Croliition ? 

% What is meaat by the root of aoy 
power ? . 

d* How are roots denomiDated t 

4> How is the square root denoted ? 

5* How are other roots denoted ? 

6b Is there any other way of denot- 
ing roots ? 

7. Has erevy number a root ? 

8. Can the complete root of all num- 

bers be ascertained ? 

9. When is a power complete, and 

when incomplete ? 

10. What is the root of an incom- 

plete power called ? 

II. How do you prepare any num- 
ber or power for extracting^ its 
•root ? 

12. How do you designate the peri- 
ods ? 



13. What is shown by the number 
of periods ^ 

14. How are decimals prepared for 
extracting their root ? 

15. What is the first step in the rule 
for extracting the square root ? 

16. What is the second ? 
17* What the third ? 

18. What the fourth ? 

19. What is the method of proof? 

20. How do you extract the root of 
a Vulgar Fraction ? 

1^1 . What is a square? 

22. What proportion have circles to 
another ? 

23. When two sides of a right angled 
triangle are given, what is the 
rule for finding the other side f 

24. How do you find a mean propor- 
tional between two numbers ? 



VOTES. 



1. Why 'do you tvibtratt iht square 
from the period in which it is taken? 

2. fFhy do you double the root for a 
divisor .' 

3. In dividing J why is the right hand 



.fipure of the dividend excepted f 

4. frhy do you place the quotieni figure 
in the divisor as weU as in the root ? 

5. What is the 47th proposition in £u- 
tlid^ which is referred to t 



TO EXTRACT THE i^UBE ROt)T. 

The imhe root of a number is a finntber which multiplied into its 
square, wil) produce that number. A cube is a solid body compre- 
hended under six equal sides, each of which is an exact square* and 
its root is the length of one (^ the sides. 

RvLK.*— I. Having distinguished the given number into periods 
of three figures each, find the greatest cube in the left hand period, 
and place its root in the quotient. 

2. Subtract the cube from the left hand period, and bring down 
the next period for a dividend. 

3. Multiply the s(][uare of the quotient by 300, calling it the triple 
square, and the quotient by 30, calling it the triple quotient, and the 
sum of these call the divisor. 



* The reason of the rule will appear by a consideration of the first example. 
HaTtng distingsiBhed the given number into periods, we find that the root will 
consist of two figures. I^ow if we suppose the given number 10648 to be so 
many solid feet of wood, which are to be piled into a cubical heap, the two 
figures of which the root ia to consist will exoress the lenj^th of one side of that 
heap. By trial we find 8, whose root is S, the greatest cube ia the left hand 
period ; we therefore place 2 for the first figure of the root, and subtract 8 flrom 
the left hand period. But as 2 is in the place of tens, its value is 20| and its 



k 



EVOLUTION. 18S 

4. Seek how often the divisor may be had in the dividend, and 
place the result in the cpotient. 

5. Multiply the triple square by the last quotient figure, and write 
the product under the dividend ; multiply the triple quotient by the 
square of the last quotient figure, and place this product under the 
last ; under these write the cube of the last quotient figure, and call 
their sum the subtrahend*. 



cube 8 18 8000 ; therefore 8000 of. the giren number of feet are piled into a 

cubical heap, whose side is 20 feet, and there 

10648(20 ^c^ ^^^ ^^^^ ^^ ^® added to the pile in such 

g ' manner that it shall still retain its cubical 

, form. In order to dp this, it is evident that 

QjRAQ the additions must be made to 3 sides of the 

cube already formed. Here the rule directs 

2X2Xa00=19M 1064^22 ^»^^"',t'^^' ^r Vei t '.'J^:^^^ 
>^jKJU=s bu g the 3 sides to which the additions are tc be 

TZZl . ci£iAQ made, as may be thus shown : 20 has been 

1260 ) 4M» fQun^ to be the length of the several sides of 

■— -• the cube, 20x2p-=:400,the8uperfioe8of one 

1200x2=.2400 aide; this multiplied by 3 gives (400X3=») 

60^2x2»: 240 1200 for the superfices of the 3 sides, the 

2>K2x2sa 8 same as by the rule for squaring 2, (2x2=^4) 

— — and multiplying it by 300(4 >t 300=1 200) il^ 

2648 the same as squaring 20, and multiplying it 

by 3. Again, the rule directs to multiply the 
quotient figure by 30. Now it is evident that there will be three deficiencies 
between the additions which arei made upon the 3 sides, of the length of those 
additions; that is, 3 deficiencies, each 20 feet long ; or in the whole, (20x3=s:) 
60 feet ; but because the cipher is omitted in the quotient by the rule,, and the 
2 only used, we must annex the cipher to 3, the number of deficiencies, and 
multiply the 2 by. 30 for the length of the deficiencies. These two, 1200 and 
60s=sl260, show the points upon the cube to which the additions are to be made* 
The 2648 feet being divided by this,. shows the thickness of the additions to be 
made, which is 2 feet, therefore 2 is the other figure of the root. Now to see 
what timber is used in making these additions, we are directed first to muHiplr 
the triple square (1200, which is the superfices of the 3 sides to which the addi- 
tions are made) by the last quotient figure. This gives (1200x2 = ) 2400 feet 
for, the additions upon the 3 sides. Then to find how mu6b it takes to fill up 
the deficiencies between the additions upon the sides, we are directed to multi- 
ply, the triple quotient (60, thd length of the deficiencies) by the square of th« 
last quotient figure. This gives (60:»<4=) 240 feet, employed in filling the defi- 
eiencies between the other additions. The reason for multiplying the triple 
qootitnt by the square of the last quotient figure, is that two of the dimensions 
of this addition are just equal to the thickness of the additions upon the sides. 
But after these additions there is still evidently a deficiencjr at the corner, be- 
tween the ends of the last additions, the 3 dimensions of which are juflt equal to 
the thickness of the other additions, and to fill this, we are therefore directed to 
cube the last quotient figure, (2X^x2=cS.^ Then the quantities employed ia 
these additions are 2400 feet, 240. feet, and 8 feet, which, added together, give, 
3648 feet, a sum just equal to the. dividend, which shows that the cube is com- 
plete, measuring 22 feet on eacb side, and that all the 10648 feet of timber is 
lUed. 

The steps in this rule may be very clearly illustrated by the help of a cubic&I 
Mock, with other small blocks in the form of the several additions. 
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EVOLUTION. 



6. Snl^tract the subtrahend from the dividend, and to the re< 
mainder bringdown the next period for a new dividend* with which 
proceed (U| befo;re i and 9Q on till tKe whole is, finished. 



Examples. 



1. What 18 the cube root of 
16648 ? 

SX^X^^OOae^lSOO triple square. 
10648(22 

1 

}26|)2649 dividencl. 

1 800 X2« 2400 

60X2x2» 240 

2X2X2« 8 

0000 
f roof, 22 X 22 X ^^ 1Q^48. 

2. What 18 the cube root of 
303464448 P Ana. 672. 



d. What ia the cube root of 
41.065625? Ana. 3.45 

4. What is the cube root of 2 P 

Alls. 1^5+ 

The decimals are obtained by an- 
nexing ci{^en to the remainder* as 
in the sqaare root, wi& this differ- 
enoe, that 3 ipstead pf 2 are aiUiex- 
ed each time. 

5. What is the cube root of 
27054036008 P Ana. 3002. 

6. What is the cube root of 

*^^ |j^--^t*=f Ana. 

r. What is the cube roQ>t of | ? 
If* ^1666666+]* «.8rS + Ana. 



Applieatioii. 

SqUdt of the gcme/oim art in froportUm to on$ ono^i* <» ^ cubti ofthnr 

Hmilar iw^ or (Uam^r*- 



1. If a bqll^t weighing 72 lbs. 
be 8 inches in diaipeter, what is 
the diameter of a bullet weighing 
9 lbs. ? ^ 

8X8X3«512 
lb. lb. 

72 ; 512 : : 9 
9 

72) 4608(64 the cube root of which 
432 i^ 4, the Answer. 

288 
288 



2. A bullet 3 inches diameter 
weighs 4 lb. what ia the weight ^ 
a bullet 6 inches diametep? 
3X3X3=^27 and 6x6x6»2ia 

lb. 

Thus 27 : 4 £ : 216 

Ana. 32i Vub 

3., If 1^ ball of silver 1$ ineh^ 
in diameter be worth 8,600, what 
is the ii^orth of another ball, the 
diameter of which is 15 inches? 
Ans. j&I17i^7+ 



EVOLUTION- 



ins 



4. If a cable \2 inches round 
tequire an anchor of 1 8 cwt. what 
must be the weight of an anchor 
for a 15 inch cable P 

cwt. cwt. qr. lb* 

123 : 18:: 153:35 17J Ans. 

5. The diameter of a legal 
Winchester bushel is 18} inches, 
and its depth 8 inches; what 
must the diameter of that bushel 
be whose depth is r J inches ? 

Ans. 19.10671. 



6. There is a cistern which 
contains 8S04 solid inches, I de- 
mand the side of a cubical box 
which shall contain the same 
quantity. Ans. ]4.12«|. in. 

7. A person wanted a cjlin- 
drick vessel of 3 feet deep, that 
shall hold twice as much as ano- 
ther of 23 inches deep, and 46 
inches in diaitaeter; what must 
be the diameter of the required 
vessel P Ans. 57.37 in. 



Betwem iwo given numbers to find hoo mean proportionals. 

Rule. — ^Divide the greater bj the less, and extract the cube root 
of the quotient. Multiply the least given number by the root for the 
lesser, and this product by the same root for the greater of {he two 
numbisr^ sought 

Examples. 



1. What are the two mean pro- 
portianaU between 2 and 16? 
16^2=8 and Bi^^ 
thus 2 X 2—4 the lesser, 
and 4x^^^ the greater. 
Proof. 2 : 4 ; : 8 : 16. 



2. What are the two mean pro* 
portionals between 6 and 162 ? 

Ans* 18 and 54t 



3. TO EXTRACT THE BOOT OF AKY FOWEB- 

BuleS. 

1. Prepare the given number for extraction by pointing off from 
the place of units according the required root 

2. Find the first figure of the root by trial, subtract Its power from 
the first period, and to the remainder bringdown the first figure in 
the next period, and call these the dividend. 

3. Involve the root already found to the next inferior power tb 
that which is given, and multiply it by the number denoting the giv- 
en power, for a divisor* 

4. Find how manv times the divisor may be had in the dividend, 
and the quotient wiii be another figure of the root 

5. Involve the whole root to the given power ; subtract it from the 
given number as before, bring down the first figure of the next period 
to the remainder for a new dividend^ to which find a new divisois 
and so on till the whole is finished. 
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EVOLUTION. 



Examples. 



1. What 19 the cube root of 
4822B544 ? 

48228544(364 

S2 X 3= 2r)2 12 dividend. 
363=46656 



362X3=3708)15725 2d di?'d, 
3643=48228544 



2. What is the fourth root of 
19987173376? Ana. 376. 

3. What is the sixth root of ' 
191102976? Ans. 24. 

* 

4. What is the seventh root of 
3404825447 ? Ans. 23. 

5. What is the fifth root of 
307682821106715625? 

Ans. 3145. 



QUESTIOJ^^S, 



1. What is the cube root of a num- 

ber ? 

2. What is a cube ? 

3. What is its root ? 

4. What is the first step in the rule 

for extracting^ the root ? 

5. What is the second step ? 

6. What the third ? 

7. What the fourth ? 

8. What the fifth? 

9. What the sixth ? 



10. When the|^ is a remainder, how 
how do you proceed to find de* 
cimal places in the root ? 

11. What proportion have solids oT 
the same form to one another ? 

12. How are two mean proportion- 
als between two given num- 
bers found ? 

13. What is the rule for extracting' 
the roots of any powers ? 



KOTES.. 



1. Why do you muUiply the iqvare of 

the qiMtient by 300 ? 
Why the quotunt by 30? 
What it found by nwUiplying the 

triple square by the last quotient 



2. 

9 



4. Why do you wMiply the triple 

quotient by the square of the last 
quotient J^re f' 

5. frhy do you add to these the eubt 

of the last quoiieni figure ? 
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SECTION II. 




A rank of numbers is in Jirithmetical Frogression, when they in- 
crease bj common excess, or decrease by a common difference. 
When the numbers increase, they form an ascending series, and when 
they decrease, a descending series. Thus, 1,2, 3, 4, &c. and S, 6, 9* 
12, &c. are ascending series, and )0, 9, 8, 7, &c. and 20, 16, 12, 8» 
&c. descending series. 

The terms of the progression are the numbers which form th^ se- 
ries. The first term and last term are called the extreme. 

If any three of the five following things be given, the other two 
are reaaily found, viz. the first term, the last term, the number of 
terms, the common dilTerence, and the sum of all the terms. 

Problem I. 

Tlie Jirst Urm^ the last ttrm^ and the number of term* given, to find the sum 

of all the terms. 

Rule.* — Multiply the sum of the extremes by the number of 
terms, and half the product will be the answer. 

Examples. 

1. The first term of an arith- I 2. How man^ times does a 
metical progression is 1» the l^st j common clock strike in 12hours? 
term 21, ana the number of ^Wrms 
11; what is the sum of the series? 

21 last term. 
1 first term. 

11 number of terms. 

23 
5J2 



2)242 
121 Ansr 



Ans. 78 times. 



3. Thirteen persons gave their 
donations to a poor man, in arith- 
metical progression, the first gave 
2 cents, and the last 26 ; what 
did the poor man receive ? 

Ans. il.Bit. 



f* Soppese another series of .the same kmd with the given one, to be placed 
vxidet it in an inirerse order ; then will the sum of every two corresponding 
lerms be the same as that of the first and last ; consequently, any one of these 
■ums, multiplied by the number of terms, will give t^] whole sum of the two 
4Mriei, and half this sum will evidently be ihe sum of the given series ; thus, 
,5t;^. 4 6 8 |6 given series. 

: liO \S 6 4' i the same inverted. 



lHli*l«+12+4*«l$><5««0 a^ld 'y>«30=ia+4+6+8*10 



rr 
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ARITHMETICAL PROGRESSION. 



Problem 11. 

HufirU term, the last term, and ike number of terms given to find the comtnon 

difference^ 

Rule.*— 'Divide the differeDce qF the extremes by the namber of 
terms, less 1« aod ^e quotient will be the common difference. 

Examples. 



1. The extremes are 2 and 
53, and the number of terms 18 ; 
what is the common difference ? 
18 53 

1 2 



17 



17)51(3 Ans. 
51 



2. A man has IS sons, whode 
a^es are in arithmetical pregres* 
sion, the youngest is 2 years old, 
and the oldest 35 ; what is the 
common difference in their ages ? 

Ans. 3 years. 



Problem III. 

Tlie fir$t term, the latt ierm^ and common difference given, to find the nvmber 
• oftevmi. 

RuL£»t — Divide the difference of the extremes by the common 
difference, and the quotient, increased by 1, is the number of t6rms 
required. 

Bxamples. 



1. The extremes are 2 and 53, 
and the common difference 3 ; 
what is the number of terms ? 
53—2=51 and 3)51(17 \7 

3 1 



21 
21 



18 Ans. 



2. A man on a journey, trav- 
elled the first day 5 miles ; the 
last day 35 miles, and iiliSreased 
his travel each day by 3 itfites ; 
hoi^!^any days? did' he tpAv^i ? 

Ans. 1 1 days^ 



qUESTIOJ^S. 
L WKoB i^a riMik' of Auiubtn in- 1 5. What are the terms of a progfres* 

AtfitfaBO^cal'PFogressioD:? i sion f 
^.. What 18 meant by an aseendiBg^ ; 6. What is the first problem ? 



series ?' 
3. Wkat by. a descending P 
4« What are the extremes ? 



7. What the rule ?, 

8. What the second ? &e. 



fcfii t ■ 



^ Tfte dlflterencenof* the ftrtt and last tenas Pvi«l«Dtlj sbows tbe iaci^Me of 
the first tertt', b^ all* tfie sabbequetft addittoisy till it foeemuet eqaaHot&e^st ; 
and as the nuknber of thdie additions-is ^deatlf one less tfaatr^ thv nuiaber ti 
terms, and'^e iflonfunrby evety stddStftfU' eqttal, it is plaiii> that the^toti^HH 
crease, divided by the^ nttmber of additions^ wiHjgiPta' tbe^iffciMoe afl'«vsry one 
separately ; whence the rule is* nseiniflBst; 

t By Problem U. the difference of the extremee, dividerd bythe'nuaiber of 
terms, less l,^vesthe common difference ; coDsequently, th» s^me d ivide d bj 
the common differeace, mast give the number of termitleis 1 ; fiefiCr.tlllrqiRH 
tait, incresMd by 1, mast be the anivrerto ftd^questbrn 



GEOMETRICAL PROGRESSION. 1S9 



A series of numbers is said to be in Oeometrical Progression, when 
its terms increase bj a constant multiplier, or decrease by a con- 
stant divisor. Thus, 2, 4, 8, 16, 32, &c. and 27, 9, S, 1, are series in 
geometrical progression, the one increasing; by a constant multipli- 
cation, by 2, and the^ other decreasing by a constant division, by 3* 

The number by which the series is constantly increased or dimin- 
ished, is called the ratio. 

Problem L 

The firat term^ (he last termy and the ratio given to find the sum of ike Merie$» 

Rule.* — Multiply the last term by the ratio, and from the pro- 
duct subtract the first term, and the remainder divided by the ratio, 
less 1, will give the sum of the series. 



Examples. 

1 . The first term of a series in 
geometiical progression is i, the 
last term is 243, and the ratio 3 ; 
what is the sum of the series ? 

£43 
3 



r29 
1 

3—1 =2)r28 



364 Ans. 



2. The extremes of a geometri- 
cal progression are 1 and 65536^ 
and the ratio 4 ; what is the sum 
of the series ? Ans. 87381. 



3. The extremes are 1024 and 
59049, and the ratio 1) ; what is 
the sum of the series ? 

Ans. 175099. 



* The reason of the rale may be shown thttf : take any teriei, as 1, 3, 9, 27, 
81, 243« &c. multiply it by the ratio, and it will produce the series, 3, 9, 27, 81, 
243, 729, kc. Let the given series be what it will, it is plain that the sum of 
the second series will be as many times that of the first as is expressed by the 
ratio. Now subtract the first series^from the second, and it gives 729 — 1, which 
is evidently as many times the «om of the first series as is expressed by the 
ratio less 1 ; conseqnently, 7 2 9---is-s the sum of the proposed series, and is 

the rule ; or 729 is the last term multiplied by the ratio, 1 is the first term, and 
3 — 1 is the ratio less 1, and the same will hold, whatever be the series. 

When a geometrioal series consists of an even number of terms, the product 
of the extremes is equal to the product of any two means equally di9tant from 
the extremes ; and when the number of terms is odd, the product of the ex- 
tremes is equal to the square of the middle term, or to the product of any two 
means equally distant from them. 

47 
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GEOMETRICAL PROGRESSION- 
Problem IL 



Thtfiul term and ratio given tojmd any other term assigned. 

Rule.*— 1. Write a fftw of the leading terms of the series, and 
place their indices over them, beginning with a cipher, and add to- 
gether the most convenient indices to make an index less by 1 than 
the number, expressing the place of the term sought 

2. Multiply the terms oi the series belonging to those indices 
together for a dividend, and raise the IGirst term to a power whose 
index is 1 less than the number of terms multiplied for a divisor; 
divide the dividend bj the divisor, and the quotient will be the term 
sought. 

Note.—- When the first term of the series is equal to the ratio, 
the indices must begin with a unit, and the indices added must 
make the entire index of the term required ; and the product of the 
several terms found as above, will be the term required. 



1. The first term of a geomet- 
rical series is 2, the number of 
terms 13, and the ratio 2; what 
is the last term i 

12 3 4 5 indices. 
2 4 8 1(5 32 leading terms. 
Then 34.54.5»ind. to Idth ter. 
Add 8X32X32-=8192 Ans. 

In th» example the indicei begin 
With 1, because the first term and ra- 
tio are the same, and such of the indi- 
ces are chosen as .will make up the 
entire index of the term required. 

2. If the first term of a, series 
be 5, and the ratio 3, what is tlie 
nth term ? 

12 8 4 ^n^i^?s. 

5 15 45 135 405 leailmg terms. 

Then 2+4+4 
45x405 x405=7 3 ^ 2 5-=295245 
52 Ans. 

The number of terms is 3, and 3—1 
=2 is the power to which 5, the first 
term, is to be raised for the divisor. 



Examples. 

3. What debt will be discharg-^ 
ed in 12 months by paying 21 the 
first month, 82 the second, S4 the 
third, and so on, each succeed- 
ing payment beins double the 
last; and what wilt be the last 
payment ? 

A 5 84095 the debt. 
^"®' I 82048 last pay't. 



4. A gentleman being asked 
to dispose of a horse, said he 
would sell him on condition of 
having 1 cent for the first nail 
in his shoes, 2 cents for the sec- 
ond, 4 cents for the third, and 
so on, doubling the price of every 
nail to 3i2, the number of nails 
in his four shoes ; what was the 
price of the horse at that rate ? 
Ans. 842949672.95. 



• When the first terra is equal to the ratio, the reason of the rule is obvious ; 
for as every term is some power of the ratio, and the indices point out the num- 
ber of factor^ it is evident from the nature of multiplication, that the product 
of any two terms will be another term corresponding with the index, which is 
the sum of the indices standing over those respective terms. And when the 
series does not begin with the ratio, it will be seen that every term after the two 
first, contains some power of the ratio, multiplied by the first term, and there- 
'ore the rule i« in this case equally evident. 



1. When is a series of numbers in 

Geometrical Progression ? 
a. What is meant by, the ratio ? 
a What is the first problem ? 



ANmJlTlES. 
qUESTIOJ^S 



131 



4. What is the rule ? 

5. What is the second problem? 

6. What is the rule f 



An Annuity is a sum of money payable every year for a certain 
number of years, or forever* 

When the debtor keeps the annuity in his own bands beyond the 
time of payment, it is said to be in arrears. 

The sumof all the annuities for the time thev have been forborn, 
together with the interest due upon each, is called the amount 

If an annuity be to be bought off, or paid all at once at the begin- 
ning of the first year, the piice which ought to be given for it, is 
called the present vmrth. 

Case L 

To find the amotati of an annuily at Htnple interest. 

Ku]LB**-^Flnd the sum of the natural series of numbers, 1, 8, S, &c. 
to the number of years less 1 ; multiply this sum by one year's 
interest of the annuity, and the product will be the whole interest 
due upon the annuity ; to this product add the product of the annu- 
ity and time, and the sum will be the amount required. 

Examples. 



1. What is the amount of an 
annuity of £60 for 5 years, at 6 
per cent simple interest P 

g3.60=: I year's int. of S60 
10 



36.00 
3Q0.=eg60x5 

336.00 am't required. 



2. What will an annuity of 290 
amount. to in 6 years at 6 per 
cent simple interest I 

Ans. S621. 

I 3. If a salary of 2750 be f(ir- 
born 4 years, what will it amount 
to at the end of that time, allow- 
ing 4 per cent, simple interest ? 

Ans. S3 180. 



* Whatever the time is, there is due upon the first year's annuity, as many 
years^ interest as the whole number of years less I ; and gradually one less 
opon every succeeding year to the last but one, upon which there is due only 
one year's interest, and none upon the last : therefore, in the whole, there is due 
as many year's interest of the annuity, as the sum of the serie?, 1, 2, 3, 4, &c. 
to the number of years less 1. Consequently, one year's interest, inulliplicd 
by this sum, must be the whole interest due ; to which, if all the annuities be 
added, the sum is plainly the amonixt* 



18S 



POSITION- 



Case II. 

To find ike preseni worth of an annuUy ai nmple,inUre^. 

TivLvJ^ — Find the present worth of each year by itself, diacouat- 
iDg from the time it becomes due, and the sum of all these will be the 
present worth required. 

Examples. 



1. What is the present worth 
of S4()0 per annum, to continue 
4 years at 6 per cent, simple in- 
terest ? 



106 

J}y^:100::400: 
124 



377.358=p.w.ly. 
1357.142=* "2d 
1338 983== "3d 
322580= " 4th 



$1396.063 pr't w'th. 



2. What is the present worth 
of an annuity of £100 to contin- 
ue 5 years at 6 per cent, simple 
interest ? Ana. sg425.18s 9id. 

3. What is the present worth 
of a pension of S^OO to continue 
4 years, at 5 per cent, simple in- 
terest? Ans.S1782.l83. 



1. What is an annuity ? 

2. When is it said to be in arrears ? 
3.: What is meant by the present 

worth ? 



qUESTIOJ^. 

4. What is the amount ? 

5. How is the amount of an annu- 
ity found at simple interest ? 

6. How is the present worth fbund.^ 



E}. ||o0ttfon. 



Position is the rule which discovers the true number by the use of 
false, or supposed numbers. It is of two kinds, singU and d&uhl^. 

SIJ^GLE POSITIOJ\r. 

Single Position teaches to resolve those questions whose results- 
are proportional to their suppositions. 

«. RuLB. — Take any number and perforni the same operations with 
it as are described to be performed in the question : Then say, as the 
result of the operation is to the given numiber, so is the supposed 
number to the true one required. 



* The reason of this role is manifest from the nature of discount. 



POSITION. 
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1. A's age is double that' of B, 
and B's age is triple that of C, 
and the sum of all their agea is 
140 ; what is the age of each P 

48 

=V«24 

And C^8=;^« 8 



Suppose A's age to be < 
Then will B\=V«1 



Examples. 

4. A vessel has 3 cocks, the 
first will fill it in 1 hour, the se- 
cond in % the third in 3 ; in what 
time will they all fill it together? 

Ans. -^Y hour. 



80 sum. 
Then 80 : 140 : : 48 : 84 A's age. 

24 : 42 B's age. 
8 : 14 C's age. 

140 proof. 

£. What number is that which 
being increased bj )» ( and ^ it- 
self, the sum will be 125 ? 

Ans. 60. 

3. What number is that whose 
6th part exceeds its 8th part by 
20 ? Ans. 480. 



5. A person, after spending \ 
and i ot his money, had £60 left; 
what had he at first ? 

Ans. S144. 

'6. What number is that, from 
which, if d be subtracted, | of the 
remainder will be 40 ? 

Ans. 65. 

7. A gentleman had a certain 
number of dollars in his purse ; 
the sum of the third, fourth, and 
sixth part of them made 54; 
how many were there in the 
purse ? Ans. 272. 



DOUBLE POSITIOJ^. 

Double Position teaches to resolve questions by making two sup- 
positions of false numbers. 

Rule.* — 1. Take any two numbers and proceed with each accord- 
ing to the condition of the question, noting the errors. 

2. Multiply the first supposed number by the last error, and the 
last supposed number by the firsf erjor ; and* if the errors be alike^ 
(that is, both too great, oj* both too small,) divide the difterence of the 
products by the difference of the errors; but ifunliket divide the 
sum of the products by the sum of the errors, and the quotient will 
be the answer. 

Examplea. 

1. There is a fish, whose head is 9 feet long, his tail is as long as 
his head and half the length of his body, and his body is as long as 
his head and tail ; what is the whole length of the fish P 



* Tbia rule is founded on the floppngition that the. first error is to the second, 
as the difference between the true and first supposed is to the difference between 
the true and second supposed number ; when that is not the case, the exact 
aniwf r to the question cannot be found by this rule. 



131 



PERMUTATION Ot QUANTITIES. 



Suppose 


40 ft. 


Again suppose 60 J 


ft. 


40 


8 


His body 


20 


body SO 




X 


His tail 


19 


tail 24 




60 


3 


His head 


9 


head 9 




8 


40 


Sum 


48 


sum 63 




480 


120 




-. 


-~ 




120 




First error 


8 — 


second error— 3 




«_— 








8- 


-3 = 


=5)360(72 
35 


feeti Ans. 



2. A gentleman has 2 horses 
and a saddle worth 850 ; if the 
saddle be put on the first horse, 
his value will be double that of 
the second ; but if it be put on 
the second, his value will be tri- 
ple that of the first ; what is the 
value of each horse ? 

Ans. 1st horse g30, 2d B40. 

3. A man having driven his 
swine to market, viz. hogs, sows 
and pigs, received for them all 
-g50, being paid for each hog 1 8s. 
for each sow 1 6s. and for each 
pig 2s. ; there were as many hogs 
as. sows, and for every sow 3 
pigs ; what was the number of 
each sort ? 

Ans. 25 hogs, 25 sows, T5 pigs. 



10 

4. A and B lay out equal shares 
in trade ; A gains SL26, and B 
loses S87, then A's money is 
double that of B ; what did eacb 
lay out P Ans. £300. 

5. A and B have both the same 
income ;* A saves ^ of his yearly, 
but B, by spending S50 per an- 
num more than A, at the end of 4 
years, finds himself glOO ia 
debt ; what is their income, and 
what do they spend per annum ? 

Ans. S125 their inc. per ann. 
A spends 8100 >^^^^„ 
B spends 8150 SP^'^"°- 



1. What 18 Position ? 

2. Of how manj kinds is it ? 
3y What does Single Position teach ? 



qUESTIOJ^S. 

4. What is the rule? 

5 What does Doable Position teach? 

6. What is the rule ? 



N 



^ermtttatfon of ^unntliitu. 



Permutation of Quantities is a rule which shows how many diffe- 
rent ways the order or position of any given number of things may 
be varied. 



tERMti tATlON OF QUANTITIES. 

Problem I. 
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To find the number of permtUatiant^ or changes, thai can be made of any 
given number of things, all different from each other* 

Rule.* — Multiply all the terms of the natural series of numbers 
from 1 up to the given number, continually together, and the last 
product will be the answer required. 

Examples. 



Proof. 



1. How many changes can be 
made of the letters in the word 
and ? 

1 and 

2 a d n 

— n a d 

2 n d a 

3 dan 

— d n a 
6 Ans. or 1x^X3=6 Ans. 

2. How many days can 7 per- 
sons be placed in a different posi- 
tion at ainner ? Ans. 5040 days. 



3. How many changes may be 
rung on 6 bells ? Ans. TSO. 

4. How many changes can be 
made in the position ofthe B notes 
of musick ? Ans. 40320. 

5. How many changes may be 
rung on 12 bells, and how long 
would. they be in ringing, suppos- 
ing 10 changes to be rung in one 
minute, and the year to consist of 
365 days, 5 hours and 49 min'ts ? 
Ans. 479001600 changes, and 91 
years, 26d. 22h. 41m. time. 



Problem II. 

To find hovo many dumges can be made out of a given number of different 

things, by taking any given number ai a time. 

Rule. — ^Take a series of numbers, beginning at the number of 
things given, and decreasing by 1 till the number of terms taken be 
equal to the number of things to be taken at a time, and the product 
of all these terms will be the answer. 

Examples. 



1 . How many changes can be 
rung on 3 bells out of 8 ? 

8 X 7' X 6 =336 Ans. 



2. How many words can be 
made with 5 letters ofthe alpha- 
bet, supposing 24 letters in all, 
and that a number of consonants 
alone will make a word P 

Ans. 5100480. 



1. What is Permutation of Quanti- 
ties ? 



QUESTIOJ^S. 



2. How do you find the number of each other ? 



changes that can be mad^ of any 
number ' of things all different from 



* The reason of the rale may be shown thus : any thing, a, is c(j^able of only 
one position, as a. Any two things, a and b, are capable of only .two varialious, 
as a6, 6a ; when a number is expressed by 1X2. If there be three things, 
A, 6, and e^ then any two of these, leaving out the third, will have ] X ^ varia- 
tions ; and consequently, when the third is (alftn in, these will be 1x2x3 
Tftriations ; and so on as far as you please. 
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SECTION lit 



a SiSLtntiutavtion of Sbttperffcieiar. 

Defiuitions. 



1* A point is position 
without magnitude. 

2. A line is leng^th 
without breadth or 
thickness. 

3 A superficies fir sur- 
Jace, is a figure having 
length and breadth 
without thickness. 

4. iln angle is the 
opening between two 
lines, haring different 
directions, and meet- 
ing in a point. 

5. A right angle is 
formed by one right 
line falling perpendi- 
cularly upon another. 

6. An obUque angle is 
formed by two oblique 
lineS) and may be ei- 
ther greater or less 
than a right angle. 

7. A triangle is a fig- 
ure having 3 sides 
and 3 angles. 

8. A right angled 
triangle has one right 
angle. 

9. An obliqite angled 
triangle has all its 
angles oblique. 

10. A parallelogram 
is a four sided figure 
which has both pair of 
its opposite sides par- 
allel, of which there 
are 4 varieties, viz. 






C C 






3j1 



the rectangle, square, 
rhomboid & rhombus. 

11. A rectangle is a 
pareileiogram having 
all its angles right. 

13. A square is a 
figure having four e- 
qual sides, and all its 
angles right. 

13. A rhomboid is 
an oblique angled pa- 
rallelogram. 

14. A rhdmhus is an 
equal sided rhomboid. 

15. A trapezium is a 
4 sided figure which 
has neither pair of its 
opposite sides parallel. 

16. A trapezoid has 
one pair of its opposite 
sides parallel. 

17. A circle is a fig- 
ure bounded by a con- 
tinued curve line, cal- 
led the drcumferenciy 
every part of which is 
equally distant from 
a point within called 
the centre, l 

18. The radius of 9L^ 
circle is a right line 
from the centre to 
the circumference. 

19. The diameter of a 
circle is a right line 
extending thro' the 
centre, k, terminated 
by thecirciimference. 




A f J 9 




The area of any figure is the space contained within the bounds of its surface, 
without any regard to thicknesi , and is estimated by the number of squares con* 
tained in the same ; the side of those squares being either an inch, afoot, a yard, 
a rod, &c. Hence the area is said to be so many square inches^ squaie feet, 
^quare yards, or square rods, Ac. 



MENSURATtON OF SUPERFICIES. 187 

Problem I. 

To find the area of a parattelogram, whethtr it he a square^ a rectangle^ 

a rhomStu^ or a rhomboid. 

Rule.— Multiply the length by the breadth, or perpendicular 
height, and the product will be the area. 

Examples. 
1 . What is the area of a square | 3. What is the area of ,a rhpm- 

^_ bus whose length' is 12 rods,' ^nd 
I I'll perpendicular height 4 ? 

Ans. 48 rods. 

* • 

4. What is .the area of it i^hbm- 
boid £4 inches lon^, and 8 witleP 

Ans. 192 (riches. 

5. How many acres in a rec- 
tangular piece of ground £/6 rods 
long:, »nd 26 wide ? . 

56x^6.^l60»9^ acres; Ans. 



whose side is 5 feet ? 
5 
5 



Ans. 25 feet. 5 _ 



I 



\ 



i 



2. What i» the area of a rec- 
tangle whose length is 9, and 
breadth 4 feet P: Ans. 36 feet. 



Problem IT. 

Tkffifhd the area qf a triangle, .. .. 

RutE 1. — flfultiply the base by half the perpendicular height, and 
the product will be tn^ area. 

Rule 2. — If the three sides only are given, add these together, 
and take half the sum ; from the half sum subtract each side sepa- 
rately ; multiply the half sum and the three remainders continually 
together, and the square root of the last product wilt b<3 the area of 
the triangle. 

. . Examples* 



1. How many square feet in a 
triangle whose base is 40 feet, 
and height 30 feet? 

40 base. 

15 =i perpendicular height. 

200 
40 

600 feet. Ans. 

2. The . base of, a trijingle is 
6M chains, and its height 5.20 
chains ; whiat is its areal 

Ana. 16.25 sq, chains. 

18 



3. What IS the area of a trian- 
gle whose three sides are 13, 14 
and ] 5 feet ? 

13 + 14 + 15«=42 
and 42-1-2=21=4 ^"™* 
21 21 21 
IS 14' 15 and 21x6X^X8 

. — [=7056 

Rem. 8 7 6 

Then 7056|* =84 feet, Ans. 

4. The three sides of a triangle 
are 16, 11 and 10 rods; what is 
the area ^: Ans. 54.299 rods. 
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MENSURATION OF SUPEBIICIES. 



Problem Til. 

To find the area of a trap^oid. 

Rule.— Multiply half the sam of the two parallel «idc8 by the 
perpendicular distance between theio^ and the product will be the 
area. 

Examples. 



1. One of the two parallel, 
aides of a. trapezoid is 7.5 chains 
sod the other 12.25, and the. 
perpendicular distance between 
them is 15.4 chains; whatisthe 
'area? 

13.25 
7.5 



d)19.75 

9.875 
15.4 



39500 
49375 
&875 



152.0750 sq. chains, Ans. 



2. How many square feet in a 
plank 12 feet 6 inches long, and 
at one end, 1 foot S inches, and 
at the other 11 inches wide ? 
. Ans. 13^ feet. 



3. What is the area of a piece 
of land 30 rods long and 20 rods 
wide, at one end, and 18 rods at 
the other?* Ans. 570 rods. 



4. What is the area of a halL^ 
32 feet long, and 22 feet wide at 
one end, and 20 at the other ? 

lAm. 672 feet 



ProWem IV. 

To find the area of a trapezium^ or an irrtgitlanpolf^^. 

Rule.— Divide it into triangles, and then find the area of thesis* 
^ triangles by Problem 11. and add them together. 

Examples. 



1. A trapezium is divided into 
two triangles, by a diagonal 4i 
rods long, and the perpendioulars 
let fall from the opposite angles 
of the two triangles, are 18 rods 
and 16 rods^; whatts the area of 
the trapeziomP 

42 42 336 
9 8 378 

^7^ QS6 704 rods, A*8. 



2. What i^ the area of a trape- 
zium whose diagonal is 108 j feet; 
and the perpendiculars 56^ and 
60$ feet t Ans. 6347i feet. 



3. How many square yards in 
a trapezium whose diagonal is 
65 feet, and the perpendiculars 
let fall upon it^8 and 33.5 feet P. 

Ans. ^i^ yds* 



MENSURATION OF SUPERFICIES. 18^ 

Problem V. 

To Jnd the 44ameUr and circumference of a circle, eUherfrom the other. 

Rule 1. As 7 is to 22, so is the diameter to the circumference, 
and as 22 is to T, so is the circumference to the diameter. 

Rule 2, As 1 13 is to 355, so is the diameter to the circumference,, 
and as 355 isito 1 13', so is the circumference to the diameter. 

Rule 3. As I is to 3.1416, so is the diameter to the circumferencet , 
and as 3.14 i 6 is to ], so is the circumference to the diameter. 

Examples. 



1. What is the circumference 
•f a circle whose diameter is 14ft 

By Rote 1. 

As 7:22:: 14:44 Ans. 

By Rule 2. 

As 113 : 355 :: 14 : 43^4* Ans. 

By Rule 3. 

As 1 : 3.1416 :: 14 : 43.9824 Ans-* 

2. Supposing the diafn^ter of 
the earth to be 7958 miles, what 
is its circumference ? 

Ans. 25000.8528 miles. . 



3. What is the diameter of a». 
circle whose circumference is 50; 
rods ?£ By Rule 1. 

As ^2 : 7 : : 50 : 15.9090 Ans. 



By Rule 2. 
:ll3:i 



As 355 : 1 1 S : i50 : 1 5*9 155 Ans, 

By Rule 3. 
As 3.1416 : 1 : : 50 : 15.9156 Ans. 

4. Supposing the- circumfer- 
ence of the earth to be 25000 
miles, what is its diameter ? 
Ans. 79571 nearly. 



Prbbkm VI. 

To Jmd the area of a drde,^ 

Rule.— Multiply half the circumference by half the diameter, and 
ttie product will be the area. 



♦ Thcae threa methoda do not exactly agree, bot the last b the niott correct. 
The exact ptoportioa between the diameter and circumference of a circle ha» 
Bot yet been ascertained. 

t The following are some of the most useful problems relating to tb^oiftl^ 

• J. Circnmference K. diameter, i the product^athear^a. ,ji ei.Jrdv/ ;J99> 
% Square of diameter x .7854psareft. 

3. Square of circumference x .07958=area. 

A. As 14: 11 :: square of diameter : area. 

6. As 88 : 7 : : square of oircumferetice : • aiea# 

e. Diameter x .886fi=B«de of an eqoal square. ' < 

1. Circumference x 2821=»*id8 of an equal square* 

8. Diameter 5< .7071*=«ide of an inscribed square. .ajuil 

9! Circumference X .2g51sa=side of an inscribed square* jj 1,0^ 

40. Area a< .6366s3a8ide of an inscribed square. 

11. Side of a square x l,1284=diameter of an equal ci^cle.^^ ^ ^ 

VL Side of a square x ^545:&=:eircamference of an «qual <*f»5' 

\ 
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MENSURATION OF SUPERFICmS. 
Examples. 



1. What ig the area of a circle 
whose diameter is 7 and circum 
ference '^i, feet ? 

11 =» i circumference. 
3.5» ^ diameter. 

55 

S3 

38.5 feeti Ans. 

&* What is the area of a circle 
who^e diameter is 1, and circam- 
ferente S.i4l6? Ans. .7854 



3. What is the area of a chclc 
whose diameter is 10 rods, and 
circumference 3 1.4 Id? 

Ans. 78.54 rods. 

4. How many square chains in 
a circular field, whose circumfe- 
rence is 44 chains, and diameter 
14? Ana. 154 chains. 

5. How many square feet in a 
circle whose circumference is 63 
feet? Ans. 315 feet. 



Problem VII. 

7^ area qfa circle given to find the diameter and circumference. 

Rule. — 1. Divide the area.by .7854, and the square root of. the- 
quotient will be the diameteh 

^ Divide the area by .07958, and the square root of tlie quotient 
will be the circumference. . 

Exatnples. 



1. What is th^ diameter of a 
circle whose area is 154 rods ? 

.7854)154.0000(i96(14 rods, Ans. 
7854 1 



75460 34)96 
70686 96 

47740 
47124 

616 

S. The area of a circle is 78.5 
feet; what is its circumference ? 

Ans. 31.4 feet 



3. I demand the length of a 
rope to be tied to a horse's neck, 
that he may graze- upon 7854 
square feet oi new feed every 
day for 4 days, one end of the 
rope being each day fastened to 
the same stake ? 

t^t circle contains 7854 feet 
^.7854= 1 0000, a nd ^1 0000=* 
JOO diam. ^2=50 feet, the Ist 
rope. Sd circle contains 15708 
-5- 7854=20000, and i/200«0« 
141 J 70J feet, second rope, &c. 
Ist rope 50 feet. ^ 
a - 701feet.( . ^ 

3 — 861 feet ? ^^ 

4 ■- 100 feet.) 



Problem VIII. 

' To find the area of an Qval^ or eUipHi* 

RuLR. — Multiply the longest and shortest diameters together, 
and the pruduct by .7854; the last product will be the area.^ 



* Thr 1 >Tig««t diameter of an ellip^ift ia called the irannersej and the shortest 
the conjugate dituueter. 



MENSURATION OP. SOLIDS. 
Examples. 
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1. What is the area of an oval 
whose Imij^est diameter is 5 feet, 
and shortest 4 feet r 

5X4X.7'854= .5.708 ft. Ans. 



2. What is the area of an oval 
whose longest diameter is £1 , and 
shortest IT? 

Ans. 280.3878. 



Problem TX. 

To find the area of a globe or sphere. 

Rule.— Multiply the circuiuference by the diameter, and the 
product will be the area. 

Examples. ' 



1. How many square feet in 
the surface of a globe whose di- 
ameter is 14 inch^ and circum- 
ference 44 ? 

44 X 14=616 Ans. 

2. How many square miles in 
the earth's surfice, its circumfer- 
ence beinf^ 25000, and its diame- 
ter 795r| miles? 

Ans. 198943750. 



3. What is the area of the sur- 
face of a cannon shot, whose di- 
ameter is one inch P 

Ans. 3.1416 inches. 

4. How many square inches in 
the surface of an 18 inch artifi- 
cial globe ? Ans. 1017.8784. 



g. JHensittration of SoU)r». 

Definiiiotis. 



1. A solid is a figure having 
three dimensions, viz. lengtii, 
breadth and thickness. 

2. A prismas a body whose 
ends are any equal and similar 
plane fissures, and whose sides 
are parallelograms. 

3. A cube is a body having six 
equal sides, all of wliich are 
squares. 

4. A paralUlopipedon is a body 
having six rectangular sides, ev- 
ery opposite pair of which are 
equal and parallel. 



5. A cylinder is a round prism, 
having circles for its ends. 

6. A pyramid is a solid whose 
base is any plane figure, and 
whose sides are triangular, meet- 
ing in a point at the top called a 
vertex. 

7. A cone is a round pyramid, 
having a circle for its base. 

8. A sphere is a solid bounded 
by one continued convex surface, 
every part of which is equally 
distant from/a point within called 
the centre. 



Mensuration o/£foH(2s teaches to determine the spaces included 
by contiguous surfaces, and the sura of the measures of thesp includ- 
ing surfaces is the whole surface of the body. The measure of a 
solid is called its solidity, capacity, or content. The content is 
estimated by the number of cubes, whose sides are inches, or/eet, 
or yards, &c. contained in the body. 
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xMENSURATION OF SOLIDS. 



Problem I. 

To find the solidity of a cube. 

Rule — Cube one of ito sides* that is, multiply the side bj itself 
and that product by the side again, and the last product will be ther 
answer. 

Examples. 



2. How many cubick inches in 
a cube whose side is 24 inches ? 

Ans. 13824. 



1. If the length of the side of a 
cube be 22 feet» what is its soli- 
dity? 

22X22XS2«-:10648 Ans. 

Problem IL 

To find the solidity of a paralklopipedon. 

Rule. — ^Multiply the length by the breadth, and that product by 
the depth» the last product will be the answer. 

Examples. 



1. What is the content of a 
parallelopipedon whose length is 
6 feet, its breadth 2J feet, and 
its depth!} feet? 
6 X ^-^ X l-T^^ "»26.25 or 26i feet. 



2. How many feet in a stick 
of hewn timber SO feet lon^, 9 
inches broad, and 6 inches thick? 

Ans. 11^ feet 



ProT)lem TIL 

To find the tide of the Uurgett square ttitk qftwiher thai can be hewn from a 

round log. 

Rule. — ^Extract the square root of twice the square of the semi* 
diameter at the smallest end for the side of the stick when squared* 

Examples. 



1. The diameter of a round 
log at its smallest end is 16 in- 
ches, what will be the side of the 
largest squared stick of timber 
that can be he wn from it ? 

y/8x8XS«»ll*31 in. Ans. 



2. The diameter at the small- 
est end being 24 inches, how 
large square will the stick of 
timber hew ? Ans. 16.97 in. 



Problem IV. 

To find the solidity of a prism^ or cylinder. ^ 

Rule.— Multiply the area of the end by the length of the prisiBj 



for the content. 



Examples. 



1. What is the content of a 
triangular prism, the area of 
whose end is 2.7 feet, and whose 
length is 12 feet? 

* ^7X12«32.4ft.An8. 



2. What number of cubick feet 
in a round stick of timber^ whose 
diameter is 18 inches, and length 
20 feet ? • Ans. S5.S45. 



GAUGING. 
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Problem V. 

. To find Iht solidUy of a pyramid or cone. 

Rule.— -Multiply the area oT the base by the height, and one 
third of the product will be the content. 

Examples. 



1. yvhtit is the content of a 
cone whose height is 12J feet, and 
ihe diameter of the base 24 feet ? 

«J X.r854 X I2i-r3«=)20.453125. 



2. What is the content of a 
triangular pyramid, its height be- 
ing 14} feet, and the sides of its 
base being 5, 6, and 7 feet ? 

Ans. 7U0S5+ 



Problem VI. 

To find the »oHdiiy of a sphere.^ 

BuLE.— *Multip1^ the cube of the diameter by .5236, or multiply, 
ihe square of the diameter by ^ the circumference. 

Examples. 



1. What is the content of a 
sphere whose diameter is 12 in- 
ches ? 12x 12x t2x^d36» 
904.7808 Ans. 



£. What is the solid content 
of the earth, its circumference 
being £5000 miles P 

Ans. 263858149120 miles. 



Gauging teaches to measure all kinds of vessels, as pipesy hogs- 
heads, barrels, &c. 

Rule.— >To the square of the bung diameter add the square of 
the head diameter ; multiply the sum by the length, and the product 
^y .0014 for ale gallons, or by .0017 for wine gallons. 

Examples. 



1. What is the content of a 
ca$tk whose length is 40 inches, 
and its diameters 24 and S2 in- 
ches ? • 



32 X 32 4. Q4 X ^^4 X 40«- 64000 A. 
64«>00x 00 J 4=. 89.6 a. gal. > . 
64000 X 00ir«tl08.8 w.gal.i ^* 



2« What is the content of a 
cask whose length is 20 inches, 
and diameters 12 and 16 ? 

^*- \ 13.6 w. gal. 



*Tbe surface of a sphere i» found by nultipljiog its cliameter by its circam* 
fercuQe. 
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SECTION IV. 



PHILOSOPHICAL MATTERS. ' 

Q. @f tfic tsili oi fitfi^vt ^oXfU^, 

Heavy bodies, near the sprface of the earth, fall ooefoot the. first 
quarter of a second, three feet the second quarter, five feet the third 
quarter, and seven feet the fourth quarter, equal to 1 6 feet in the 
tirst second. The velociticvS acquired by falling: bodies, are in pro- 
portion to the squares of the times in which they fall ; that is,if S bul- 
lets be .dropped at the same txm^, and the first be stopped at the end 
of the first second, the second at the end o^ the second, and the third 
at the end of the third, the first will nave fallen 16 feet, the second, 
(2x2=4) four time? 16, equal to 64 ; and the third, (3x3=9) nine 
times 16, equal to 144 feet, and so on. Or if \6 feet be multiplied 
by 80 many of the odd numbers beginning at 1, as there are seconds 
in the given time, these several products will be the spaces passed 
through in each ot the several seconds, and their sum will be the 
whole distance fallen. 

1. The velocity given^ to find the spctce fallen through. 

Rule. — Divide the velocity in feet by 8, and* the square of the 
quotient will be the space fallen through to acquire that velocity. 



1. From what height must a 
body fall to acquire the velocity 
of a cannon ball, whitsh is. about 
660 feet per second P 

660-i-B=82.5 and S^.5^S2.5 
M=6806.25ft.=lT^miles, Ans. 



2/ From what height must a 
body fall to acquire a velocity of 
J 200 feet per second ? 

Ans. Q^QO feet. 



2. The time given to find the space fiilkn through. 



Rule. — ^Multiply the time in seconds by 4, and the square of the 
product will be the space fallen through in the given time. 

1. How many feet will a body 
fall in 5 seconds ? 5X 4=20, 
and SOX 20=400 feet, Ans. 



2. A 8tone,dropped into a well, 
reached the bottom in 3 seconds ; 
what was its depth ? SX 4= 
12, and 12Xi2=l44 feet, Ans. 



3. Ascending bodies are re- 
tarded in the same ratio that de- 
sc'ending bodies are accelerated ; 
therefore, if a ball, fired. upwards 
return to the earth in 1,6 sec- 
onds, how high did it ascend ? 
The ball being half the time, or 
8 seconds, its ascent ; therefore, 
8X 4=32, and S2X 32« i024 ft. 

An9» 



OF THE FALL OF HEAVY BODIES. 

3. The velocity per, second given to find the time. 
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Rule. — Divide the given velocitj by 8, and one fourth part of the 
quotient will be the ansvirer. 



1. How lon^ must a body be 
falling to acquire a velocity of 
160 feet per second ? 

l60-^8=«20, and 2P-:-4 =5 sec- 
onds, Ans. 



2. How long must a body be 
falling to acquire a velocity of 
400 feet per second ? 

Ans. 12) seconds. 



4. The space given to find the time tfie body has been falling. 

Rule. — Divide the square root of the space fallen through by 4, 
and the quotient will be the time. ' 



L.ln how many seconds will 
a body fall 400 feet? /400 = 
£0, and 20-44=5 seconds, Ans. 



£. In how many seconds will 
a bullet fall throu(ich a space of 
11025 feet? Ans. 26^ seconds. 



5. 



Tojind the nelocity per second, with which a body utill begin to descend o* 

any distance from the eartKs surface. 

Rule. — As the square of the earth's semi-dtameter is to 16 feet, 
so is the square of any other distance from the earth's centre, inverse- 
ly, to the velocity with which it begins to descend per second. 

1. Admitting the Semi-diame- | 2. How high above the earth's 
ter.of the earth to be 4000 miles, | surface must a ball be raised to 
with what velocity per second | begin to descend with a velocity 
will a body begin to descend, if i of 4 feet per second ? 
raised 4000 miles above the t Ans. 4000 miles, 

earth's surface? As 400(* X 4000 : 
16 : : 8000><; 8000 : 4 feet, Ans. 

6. To fmd the velocity acquired by a falling body^ per second^ at the end of 

any given period of time. 

Rule. — Multiply the perpendicular space fallen throuj^h by 64, 
and the square root of the product is the velocity required. 



1. What velocity per. second 
does a ball acquire by falling 
225 feet ? 

225x64=14400, and f^l4400== 
120, Ans. 



2. If a ball fall 484 feet in 5^ 
seconds, with what velocity will 
it strike i* Ans. 176. 



7. The velocity with which a body strikes^ given to find the space fallen 

through* 

Rule. — Divide the square of the velocity by 64, and tlie quotient 



will be the space required. 

1. if a ball strike the ground 
with a velocity of 56 feet per sec 
oni, from what height did it fall ? 
5a><56-f-64=49 feet, Ans. 

19 



2. If a stream move with a ve- 
' locity of 12.649 feet per second, 
what is its perpendicular fall ? 

Ans. 2^4 feet. 
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8. To find Gu force mth tokick a falling body tci/i striH. 
Rule.— Multiply its weight bj its velocity, and the product will 
be the force. 

1. If a rammer for driving; 



piles, wefghiog 4500 pounds, fall 
through the space of 10 feet, with 
what force will it strike ? 
/lO X 64 =25.3 = velocity, and 

25.3 x'4500 =113850 lb. Ans. 



2. With what force will a 42lb. 
cannoa ball strike, dropped from 

a height of 225 feet ? 

Ans. 5040 lb. 



The time of a vibration, in a cycloid, is to the time of a heavy 
^body's deseenjt through half its length as the circunvfereuce of a circle 
to its diameter; therefore to find the length of a pendulum vibrating 
seconds, since a falling body descends 193.5 inches in the first sec- 
ond, say, as 3.1416^3.1416 : l^^l :: 193.5: 19.6 inches==J the 
length of the pendulum, and 19.6x2=39.2 inches, the length. 

1. To find the length of a pendulum ikdtAgill swing (my givm time. 

Rule. — Multiply the square of the time in seconds by 39.2, and 
the product will be the leng^th required in inches. 

1. What arc the lengths df three pendulums, which will swing 
respectively, j seconds, seconds and 2 seconds ? 

.5>c.5x39.2=9.8in. for j seconds.! 

1x1x39.2= 39.2in. for seconds. I Ans. 
2x2xS9.2==156.8in. for 2 seconds. J 

2. Wliat is the length of a pendulum, which vibrates 4 times in a 
second ? .25x.25x39.2==2*42 inches, Ans. 

3. Required the lengths of 2 pendulums, which will respectively 
swing minutes and hours ? 

60x60;><39.2=l41120in.=2m. 1200 feet. > ^ 
3600x3600:>KS9.2=5d8032000=8018m. 960 feet. J 



2. To^nd the time which a pendulum of a given length wUl swing. 

Rule. — Divide the given length by 39.2, and the square root of 
the quotient will be the time in seconds. 

1 . In what time will a pendulum 9.8 inches in length, vibrate f 

y^9.8-^39.2=.5, or } second^ Ans- 
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2. I observed that whife a ball was falling from the top of a stee- 
ple« a pendulum QAo inches long, made 10 vibrations ; what was 
the height of the steeple ?- -/2.4d-jJ39T2= S59. 

and .25xt0=2.5s. then 2.5x4=10 and 10 X 10=100 feet, Ans. 
3. Tojind the depth of a well by dropping a stone into it. 

Rule. — Find the time in seconds to the hearing of the stone strike,, 
by a pendulum ; multiply 73088 ( = l6x-4X1 142; 1142 feet being 
the distance sound moves in a second,) by the time in seconds ; to 
this product>add IS04164 (=the square of 1 142) and from the square- 
root of the su«n take 1142; divide the square of the remainder by 
64, (=s 16x4) and the quotient will be the depth of the well in feet'; 
and if the depth be divided by 1142, the quotient will be the time 
of the sound's ascent, which, taken from the whole time, will leave 
the time of the stone's descent. 

1. Suppose a stone, dropped into a well, is heard to strike the 
bottom in 4 seconds, wiiat is the depth of the well ? 

V^r3088x4+ 1304 164— 1142=121. 53, and 121.53 Xl21.53-j.64 
= 230.77' feet, Ans. Then 230.77-^1 142=«= .2 of a second, the sound's- 
ascent, and 4 — .2=3,8 seconds, stone's descent. 



It is a princinle in mechanics that the power is to the weight as 
the velocity of the wei^jhtia^lath^ velocity of the power. 

To find whcU weight may he balgMced by a given power. 

Rule. — As the distance between the body to be raised or balanc- 
ed, and the fulcrum, or prop, is to the distance between the prop 
and the point where the power Is applied, so is the power to the 
weight which it will balance. 

1. If a man weighing 1601b. rest on a lever 12 feet long, what 
weight will he balance on the other end, supposing the prop to be h 
foot from the weight ? 1 : M :.: 1 60 :-1760 lb. Ans. 

2. At what distance from a weight of 1440 lb;- must a^ prop be 
placed^ so that a power of 160 lb. applied 9 feet from the prop may 
balance it ? 1440 : 160 :.: 9 : 1 f«ot, Ans. 

3* In giving directions for making a chaise, the lengtii of the 
shafts between the axle tree and back band being settled at 9 feet, a 
dispute arose whereabout on the shafts the centre of the body should 
be fixed; the chaise- maker advised to place it 30 inches before the 
axletree; others supposed that 20 inches would be a sufficient in- 
cumbrance for the horse. Now supposing two passengers to weigh 
3 cwt. and the. body of the chaise § cwt. more, what will the horse, 
in both these cases, bear, more than his harness ? 
• . 5 ll6f lb. in the first. 

Ans. ^ ;;r7|j|j. in (he second. 



I4i8 ' OF THE WHEEL AND AXLE. 

Rule. — As the diameter of the axle is to the diameter of the 
wheel, so is the power applied to the wheel to the weight suspeodetl 
on the axle. 

1. If tiie diameter of the axle be ^finches, and that of the wheel 
be 48 inches, what weight applied to the wheel will balance 1268 lb. 
on the axle? 48:6:: I268:»58ilb, Ans. 

2. If the diameter of the wheel be 50 inches, and that of the axle 

5 inches, what weight on the axle will 21b. on the wheel balance ? 

5:50: :2:201b. Ans. 

3. ff the diameter of the wheel be 60 inches, and that of the axle. 

6 inches, what weight at the axle will balance 1 lb. on the wheel ? 

« Ans. 10 Ibw 



B <®t tJie hereto. 

The power is to the weight which is to be raised, as the distance 
between two threads of the screw, is lo the circumference of a circle 
descri >pd by the power applied at the end of the lever. 2*0 find the 
* circumference of the circle; multiply twice the length of the lever 
by 3. 1 4 « 6 ; then say, as the circumference is to the distance between 
the threads of the screw, so is the weight to be raised to the power 
» which will raise it. 

1. The threads of a screw are I inch asunder^ the lever by which 
it is turned, 30 inches long, and the weight to be raised, 1 ton,^=» 
2240 lb. what power must be applied to turn the screw P 

3()x^.= >0, 4nd 60 X 3. 14 1 6 =«1 88,496 inches, the circumference- 
Then 188,496 : 1 : : 2^40: 11.88 lb. Ans. 

2. If the lever be SO inches, (the circumference of which is 
188 496) the threads I inch asuhder, and the power 11.88 lb what 
weight will it raise ? 1 : 188.496 : : 11.88 : 2240 lb. nearly, Ans. 

3. Let the weight be 2240 lb. the power 11.88 lb. and the lever SO 
inches ; what is the distance between the threads P * 

Ans. 1 inch, nearly, 

4. If the power be 11.88 lb. the weight 2240 lb and the threads I 
♦ iiKh asunder, what is the length of the lever P 

Ans. 30 inches ttearlj. 



/ 
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SECTION V. 



MISCELLANEOUS QUESTION J5. 



1. What number taken from the square of 48 will leave 16 times 
54 ? Ans. 1440. 

2. What number added to the 31st part of S81S will make the 
sum 200? Ans. rr. 

S. What will 14 cwt. of beef co6t, at 5 cents per pound ? 

\iM^. 878.40. 
. 4. How much in length that is 8f inches wide, will make a square 
foot? • Ans. ir^H^ inches. 

5. What number is that to which if f of ^ be added, liie sum will 
be 1 ? ' Ans. gg. 

6. A father dividing his fortune among his sons, gave A 4 as olten 
as B 3, and C 5 as often as B 6; what was the whole legacy, sup- 
posing A's share 85000 ? Ans. 8 H 875. 

7. A tradesman increased his estate annually by j^lO.O more than 
i part of it, and at the end of 4 years found that his estate amount- 
ed to £10342 3s. 9d. ; what had he at fi^rst ? Ans. -£4000. 

8. A person being asked the time of day, said the inuQ past noon 
is equal to ^ of the time till midnight ; what was the time ? 

Ans. 20 minutes pa?t 5. 
9' The hour and minute hand of a clock are together at 1 2 o'clock, 
when are they next together? Ans. Ih. 5^m. 

10. A young hare starts 40 yards before a grey hound, and is not 
perceived by him till she has been up 40 seconds; ^\\e scuds away 
at the rate of 10 miles an hour, and the dog on view makes after it 
at the rate of 18. In what time and distance will the dog overtake 
the hare ? Ans, (^)^^^^ time. 530yds. distance. 

1 1. What part of 3d. is ^ part of l^d. ? Ans. f . 

12. A hare is 50 leaps before a greyhound, and takes 4 leaps to 
the grey-hound's 3; but 2 of the grey-hound's leaps are as much as 
3 of the hare's ; how many leaps must the hound take to catch the 
hare ? If 3 : 1 : : 1 : ^ the hare's gain. 

2: ( :: 1 :-f the hound's gain. 
♦ Then i-^^i and ^:|:: ^ : 3^0^300 Ans. 

13. A post is i in the sund, ^ ui tite water, and iO feet above the 
water; what is its length ? Ans. 24 feet. 

14. A man being asked how many sheep he had, said, if he had 
as many more, half as many more, and 7^ sheep, he should have 20 ; 
how many had he ? Ans 5. 

15 In an orchard i the trees bear apples, i pears, ^ plums, and 
50 of them cherries ; how many trees are there in all ? Ans. GOO. 
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16. A can do a piece of work alone in 10 days, B can do it in 15, 
in what time will both together do it? Ans. 5^f days. 

17. What is the difterence between the interest of ^350 at 4 
per cent, for 8 years, and the discount of the same sum at the same 
rate, and for the same time ? Ans. =§27 5^s. 

18. Sound moves at the rate of 1142 feet in a second ; if the time 
between the lightning and thunder be 20 seconds, what is the dis- 
tance of the explosion ? Ans. 4.32-f miles. 

19. If the earth's diameter be 7911 miles, and that of the moon 
be 2180 ; how many moon^ will be required to make one earth ? 

Ans. 47.788 + 

20. If a cubic foot of iron were drawn into a bar i of an inch 
square, what would be its lengtl), supposing no waste of metal P 

12x12x142 

-^gg-^—^— =27648 in.^' 2504 ft. Ans. 

21. A lent B a solid stack of hay measuring 20 feet every way ; 
some time after, B returned a quantity measuring every way 10 
feet ; what proportion of the hay is yet due ? Ans. J. 

22. A general disposing his army into a square, finds he has 284 
soldiers over and above, but increasing each side by one soldier, he 
wants 25 to fill up the square ; how many soldiers had he ? 

Ans. 24000. 

23. Supposing a pole 73 feet high to stand on a horizontal plane, 
at what height must it be cut oiF, so as that the top of it may fall on 
a point 55 feet from the bottom, and the end where it was cut olT, 
rest on the stump or upright part? 

Rule.— From the square of the length iyF7^_^^;r^^^^yr^^. aqs 
of the pole, (i.e. the sum of the hypothe- 75x75-5&>0 5-l7^leet, Aos. 

nuse and perpendicular) take the square ye « 

of the base ; then divide the remainder ^ 

by twice the length of the pole, and the quotient will be the height at which 

it must be cut off. 

24. Suppose a ship sail from lat. 43® N. between N. and E. till 
her departure from the meridian be 45 leagues, and the sum of her 
distance and difterence of latitude be 135 leagues ; what is the dis- 
tance sailed, and the latitude come to ? 

135x135—45x45 lea. m. 135— 60=.75l.dis. s'd. > 

=60r=180=S° of lat. 43='+3°=46® come to. J 

135x2 Ans. 

25. Four men bouglit a grindstone* 60 inches in diameter ; how 
much of its diameter must each grind off* to have an equal«hareof 
the stone, if one grind his share first, and then another, till ffle stone 
is ground away, making no allowance for the eye ? 

Rule. — Divide the square of the diameter by the number of men, 
subtract the quotient from the square, and extract the square root of 
the remainder, which is the length of the diameter after the first 
share is taken off, and by repeating the latter part of the process, all 
the several shares may be found. 
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60 X 60-^4^=900 the subtrahend. 
^3600—900=51.96+ and 60-n51.96«=8.04 1st share. 
f^2700— 900=^42.42+ and 51.96—42.42=^9.54 2d share. 
v'ISOO^^^^^Oh^SO. and 42.42— 30 «=12.42 3d share. 

and 30 4th»8 share. 

26. Suppose one of those meteors called fireballs to move paral- 
lel to the earth's surface, and 50 miles above it, at the rate of 20 
miles per second ; in what time will it move round the earth ? 

The earth's diame ter being 7964 miles, the diameter of the orbit 
\yill be 7964 + 50 X '^=8064 and 8064X3.1416=25335.8624 its cir- 
cumference. Then 25333,8624- 20«= 1266.693128. =«2i; 6" 41'" 
S5"" 13'"" 56'""' Ans. 

27. When first the marriag^e knot was tied betwixt my wife and me, 
My ag-e with her's did so a«^ree as nineteen does with eight and three ; 
But after ten and fialf ten years, we man and wife had been, 

H«r age came up as near to mine as two times three to nine. 

What were our ages at marriage ? , Ans. 57 and 33. 

28. A body weighing 3016. is impelled by such a force as to send it 
20 rods in a second ; with what velocity would a body weighing 12lb. 
move if it were impelled by the same force? Ans. 50 rods. 

29. In a thunderstorm I observed by my clock that it was 6 sec- 
onds between the lightning and tiiunder ; at what distance was the 
explosion? -- Ans. 6852ft.=»l^f^ miles. 

30. I have a square stick of timber 18 inches by 14, but one with 
a third part of the timber in it, provided it be b inches deep, will 
serve ; how wide will it be ? Ans. lOJ inches. 

31. There is a square pyramid, each side of whose base is' 30 
inches, and whose perpendicular height is 120 inches, to be divided 
into three equal parts by sections parallel to its base; what will be 
tlie perpendicular height of each part? 

30 X SO X 40 =36000 the solidity in inches. Now f of this is 24000, 
and J is 12000. Therefore, as 36000 : 120x120X120 : : 

C 24000 : 1152000/ r,,, 3tT^7T7^7T7T tn>i o ai %'rt^fu^n 

/ 12000 : 576000 S ^*^e"> ^1^52000=104.8. Also, /5 76000 

= 83.2. Then 120—104.8=15.2, length of the thickest part, and 
104.8ir-83.2=21.6, length of the middle part; consequently, 83.2 
is the fength of the top part. 

32. There are 4 spheres, each 4 inches in diameter, lying so as to 
touch each other, in the form of a square, and on the middle of this 
square is put a fifth ball of the same diameter; what is the distance 
between the two horizontal planes passing through the centres of 
the balls ? — 5 — 2 

V^4+4-MI=2.828+ inches* Ans. 
( 
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There are two balls, each 4 inches in diameter, which touch 
each other, and another hM of the same diameter is so placed be- 
tween them that their centres are in the same vertical plane ; what 
is the distance between the horizontal planes which pass through 
their centres ? j . ^ 

Y^i — 2=i5.4f>+ inches, Ans. 

34. A military officer drew up his soldiers in rai»k an<l file, having 
the number in rank and tile equal ; on being reinforced with three 
times his first number of men, he placed them all in the same form, 
and then the number in rank and file was just double what it was 
at first; he was ag;ain reinforced with three times his number of 
men, and after placing the whole in the same form as at first, his 
number in rank and file was 40 men each ; how many men had he 
at first? Ans, 100. 

35. If a weight of 1440 lb. be placed 1 foot from the prop, at what 
distance from the prop must a power of i60 lb. be applied to bal- 
ance it? / Ans. 9 feet. 

36* Tubes may be made of j;old weighing not more than at the 
rate i*f j^^-^ of a grain per foot; what would be the weight of such 
a tube, w.iich would extend across the Atlantic from Boston to Lon- 
don, estimating the distance at 3000 miles ? 

Ans. I lb. 8oz. 6pwt S^^^gr. 

37. Divide 1000 crowns; give A 1^29 more than B, and B ITS 
fewer than C. Ans* A 360, B 231, and C 409. 

38. A t)erson dyin^, left his wife with child, and by his will or- 
dered that if she went with a son f of the estate should belong to 
him, and the remainder to his mother; and if she had a daughter, 
he appointed the mother f and the daughter ^; but it happened she 
was delivered of both a son and a daughter; by which she lost in 
equity ^-2000 more than if it had been only a girl ; what would 
have been her dowry if she had only a son ? Ans. £1750, 

39. A tradesman increased his estate annually a third, abating 
^IXK) which he usually spent in his family, and at the end of 3^ 
years, found that his net estate amounted to ^31.14 I Is. 8d. ; what 
had he at outsetting? Ans. ^14U .14s. 9jd. 

40. Thrfee persons enter joint trade together, to which A contri- 
buted ^-210, B: ggiiH, they clear ^140, whereof ^37 10s belongs 
of right to C, that person's stock and the several gains of the other 
two are required. 

Ans. C^8 stock ggl90 19s. 6d. A gained £41 4s. a^d. 

41. A, B and C will trench a field in 12 days, B, C and D*in 14, 
C, D and A will do it in 15, and D, A, B, in 18 ; in what time will 
it be done by all of them together ; and bv each of them singly ? 

Ans. together in 10.83 days, by A 47.848, B in 38.969, C in 27. 194, 
D in 111.176 days. 
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SECTION VI. 



Book-Keeping is the method of recording a fljstematick tccount 
of tiiercantite transactions. 

Every mercantile transaction consists is giving one thing for an- 
other. This change of property should be distinctly recorded in a 
liooky or books prepared for the purpose, so that the man of business 
may at all times know the true state of his affiiirs. 

FARMERS' BOOKKBEPINQ. 

FIRST METHOD. 

By this method but one book is necessary, which should be ruled 
with four columns on the right hanJ side of each page, two for debt- 
or* columnsi and twii for credit, and one column on the left hand 
tide for the date, as in the fullowing example. 



1825. 

Jan. 28. 

** 29. 
Feb. 2. 

« 4. 

April 14. 



t€ 



U 



THOMAS HJRDF, 

Dr. to 24 tons of hay, at S8. 

Cr. by 14 bush, of corn, at 48 cts. 

Cr. by cash. 

Dr. to 30lb. of flax, at 12 cts. 

Dr. to 25tb. of flax, at 12 cts. 

Cr. by 12 bush, of wheat, at 21. 

Cr. by cash to balance. 



Debtor. 



$ 

20 



S 

S 



cts. 
00 



60 
00 



Creditor. 



26 I 60 11 26 



6 


72 


5 


00 


12 


00 


2 


88 


26 


60 



On account of its simplicity, the above method is probably the best 
which can be recommended to farmers and country mechanics. In 
keeping books in this wav, it will be necessary to leave a considera- 
ble blank after each man's account, that it maybe continued without 
transferring it to another part of the book ; and also to have a list 
of the names with the page standing against it, for the more conve- 
nient reference to the several accounts. 

SECOND METHOD. 

By this method the debt and credit are entered on separate p*gM 
facing each other, with the debt on the left hand, and the credit on 
the right hand, as in the following example. 

* The penon who receive* an j thing of me is Dr. to me, and the perton 
from whom I receive n Cr, Or, the person who becomes indebted • to me, 
where by receiving goods or mone j, or by my paving bit debts, &c. he mwt be 
entered Dr. : and the person to whom I become indebted, whether by receiving 
from him goods or money, or by the payment of my debts, must be entered Cr. 



'. 



i 



^ 



BOOKKEEPING. 



PETER PINDLE, 
Tt> 3 corfi of <rooi] 

St SO 
TaSj buih. ori7« 

Wcti. 
To 3 t»i<h. oT wh< 

■t$t 35 
To 5 cordi of trood 

f I 50 
t<> 7 biith. of oala 

S6 nl». 
To oaih, to balanc 



By Sblb. of lUgM-, al 

Bj licwt. iron, St$6 
Bj 2 lb. ynuni; hjton 

ten, at SI 10 ' 
By 101b. o{ loaf BO^r 



|«3|&6 

Either of the Toregning methods may answer for farmers and for 
couritrjr mechanics ^unerally, but to tiie retail merchant and others 
whose business is expensive, an ac<|uaintsnce with book-keeping by 
the dav-bwik, and leiker called ainicU ifntrs, or by the day-book, 
jourtialanil ledger, called douhU eiUrif, i* indispensible. The lat* 
ter is much the mont perfect system, and Tar best for wholesnie dea- 
lers, but as it is mure complicated and seldom used, we shall confine 
oar BttL'ntinn to the former, whicb is geoerally adopted by Diepchante 
and others in this conntfy. 

BOOK.-TS.EEnjf G IN^ SlXGli^ INTB.X 

Single Entry requires two principal bonks, the day-book, or waste 
book, and tbe ledger, and one auxiliary b<i»k, the caah-buvk. 
1. THE DAY-BOOK.. 

This bonk is ruled with two columns on the right hand for dollars 
and cents, one column on the left for inserting the folio or page of 
the ledger, to which the account is transferred, and a top line over 
which IS written the mi>nth,~Hate and year. The articles are sepa- 
rated from each other by a line drawn across the page, and the 
transactions of one day I'rom those of another by a doable line ia 
the centre of which is the day of the month. 

This book commences with an account of all the property, debts, 
8lc. of the person, and is followed by a distinct record of all the 
transactions in trade in the order of time in which they occur, with 
every circumstance necessary to render the transaction plain and 
intelligible." 

In entering accounts in the day-boiik, tiie following order should 
be observed : 1, the date ; 8, the name of the person, with the ab- 
breviation Br. or Cr. at the right hand as he is debtor or creditor, br 
the transaction ;t S, the article or articles with the price annexed, 
and the value carried out into the ruled columns, with the amount 

*\> tbe daf-baob ii the decluva book of mfarence, in cata oranj luppowd 
mitlnlce, or error, in Ihe occouot* in the ledger, it i> of tbe sreatetl importauce 
(but fiverj ttanucUan be Dotedin it with pBilicular peiipicuitji aod qpcuracj. 

-t To h^iow wben a perMu ii to ba entered Dr. and wbeu Cr. sm note ' pi«- 
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placed directly under, whcn'there is m«r* than'onc article cbar|ted ; 
attd 4, tiie page to which the account is transferred. in the leUge^r. 
For the better understanding of the daybook, see^lhe specimen an- 
nexed. 

2. THE LEDGER. 

Each page of the ledger is ruled with a top line, on which is writ- 
ten the name of the person, and marked Dt, on the left hand for 
receiving the debited articien, and Cr. on the right fur receiving the 
credited articles of the day-book. On the right hand of both Dr. 
anti Gr. sides, are ruled two coiumhs fur dollars and cents, and on 
their left, three columns, one for the page of the day-book, one for 
the month, and one lor the date. The ledger has an index, in which 
the names of persons are arranged under their initial letters, witii 
the page in the ledger, where the account may be found. 

Ruie for Fastthg. — Under the name of the person, enter the seve- 
ral transactions on the Dr. or Cr. jiid« in the ledger, as they stand 
debited or credTted in the day-book. When several things are iq- 
cluded in the same transaction, they are distinguished by the term 
•'sundries.'* Some accountants enter in the ledger only the page of 
the day book and the amount of the transaction, w-iUiout specifying 
the items, but the former is thought the most correct. 

Balancing .^^ccoun^s.— When all the articles are correctly posted 
into the ledger^ each account is'balanced by subtracting the less side 
from the greater, and entering the balance on the less side, by which 
both sidea are manie equal. The excess of all the balances on the 
Dr. over those on the Cr. sides, added to the cash on hand and th% 
value of the goods unsold, the sum is the net of the estate, which» 
compared with the stock at the commencement of bttsinesa« exhibits 
the merchant's gain.* 

3. CA'SHBOOK. 

fn the ca))b-book are recorded the daily receipt and payment of 
money. For this purpose it is ruled with separate c(duuius, one for 
moiiey received and the other for money paid, in which should be 
recorded merely t^te date^ to or by whom paid and the sum. The 
cash-book is convenient, but not absolutely necessary. Other aux- 
iliary books are sometimes used and ar« important in aome kinds of 
business, but the accountant will readily form these for himself, as 

circumstances may render necessary. 

' ■■ " , ' " ' ' ' _ .11- I ■ —I— —■—»—»— I I II »i I, iiM.^»^ 

* Whi?o the.4ijjace a«gigned to any pertoo'd account n filled with items, the 
per8on^» name must not be entered the second tiiiie, but may be transferred t9 
anfotherpage in the fdRoifinp^ mntiher. viz. Add up the l)r. and Cr. coJumnt 
and agamst the sums with Amount trtkntftrnd t0 pagt — , here inserting the 
page where the pew; account is opened. Begin the new aocduBt by enti^riog' 
on the Dr. side, To amount brought from page — , inserting the page of the old 
account, and on the Cr. side. By dthoihU brought from page —^, inserting the 
page of 'the old account, placing the sums in tb^tr proper columns. 

As several day books and ledgers may i)etieeessary in the |iregreas of Easi- 
ness, they shonid be distingoifthed by lettering them, as follows : day>book A. 
day-book B, Ac— ^Ledger A. ledger B, &c. and in posting acoouuts into the 
ledger, there must be a inference io'^day^bdbk 'A b^B,4cc. arthe aoceont ii 
found in one or another. 
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BOOK-KEEPING. 
DAY-BOOK. 
February 14. March 11. 



[4 



L.P. Sylvester Warren 
1 To 1 gal. Wine - 
3gaLN.£.Rum - 



By 10 bushels Wheat - 
3 bu. corn 



Dr, 

a $1,75 



2 John Strong Dr. 

To Cash to balance former ae. 

16 



Cr. 

a 481 

10 

99 



$ 



34 

64 

m m 

85 



9* Aaron Potter Dr. 

To 94 Ib« Hyson Tea - a $1,20 

2 1-3 quintals Fish - -a 4,1§ 

50 lbs Coffee - - a^ 



,Zera Coleman Cr. 

.By 233 lbs pork - - a .04 1-2^ 10 

-20 



^, Titus Colo 
To Cash in full. 



Dr. 



-26- 



l^imon Pond Dr 

To 1 chest Bohea T«a, 80 lbs a ,44 35 



Igoranel Adams 
To Cash in full, 

March 1 



^Jared Hill 
To 21 3-4 lbs Coffee 
36 1-4 lbs Sugar 
91-Sgal.Wme 



fi 



-1 



Dr. 



Dr. 

a, 14 
a $1,62 -H 



Charles Lyman Dr. 

To6 1-2 quintals Fish - a$4,25| S7 

4 



<^Dan Burt Cr. 

By Cash in full. By J. Starr. 

5 



Simon Pond Dr. 

To 4 quintals of Fish - a 4^ 

7— — 



Charles Gray Cr. 

By 5 1-3 bushels wheat - a ,93 
Cash to balance - - y^ 



c Augustus Toong Dr. 

To lis 1-2 lbs Sugar - - a, II 

S CaWin Owen Dr. 
To 5 3-4 lbs Hyson Tea - a $1,19 
8 



U Noah Drew Cr. 

By 1 hhd. W. I. Rum, 63 gal. a V.> 

10 



S Calvin Owen 
By Cash in full 



Levi Munson 

By cash on account - 

11 



Cr. 

Cr. 



Charles Gra 



Dr. 



Charles Gray Dr. 

To 10 gai W. L Rum - tf$1^5 



49^ 

i 
48 



194 98 
20 



161 



L.P. Levi Munson 

51-2ffaLc. . 
16 gai. Molasses 

14 



53 



84 95 

WW 

63 



17 



-^ 



559 

t 

12'38 

i 

684 
4785 
1153 

5 
1250 



,^ ^' I 

1 To 5 1-2 gaL of W.I Bom «$1,35 

- a, 40 



9| Felix Storrs 
To Cash in full 



Dr. 



15- 



S Philip Carter Cr. 

Byan<mleron John Tinker for 



s| Aaron Potter 
Br Cash on account - 

18 — 



Levi Munsop Dr. 

Tol3gal.N.E.Rum - -4,50 

SlJohn Dana Cr. 

By Cash infill! . . * 



Cr. 



13 



100 



et. 
98 



1165 



95 50 



Simon Pond Cr. 

By 21 1-9 bush. Rya - - * a ,53 
11 1-2 bush. Com - - o ,48 



19- 



S Charles Lyman Cr. 

By Cash, in full, on aficount 

-.,- .- — a i ,. ■■ — 

dDavid French Dr. 

|To 1 1-2 gaL wine - - a $1,75 
3gaL W.LRum - - a,94 



-36- 



glared Hill 
By Cash in full on aect. - 



Cr. 



Q Noah Drew 
'^ To 333 lbs pork 
10 bush. Wheat 



Dr. 

a, 05 
- a,98 



1670 



97|63 



645 



3435 



■SS- 



Levi Munson Dr. 

ToieibsCofiee - - a, 23 
4 »> Hyson Tea - «$1^ 



3145 

I. 



30- 

glDavid French 
ByCashinftill - 

— -. — 31- 

Au0stuB Young 
To^ lbs Coffee 



g By 10 3-4 bush. Wheat, 
Cash to balance - 



Cr. 



1 



Dr. 

a,22 

Cr. 

- 0,94 
$5,29 



-April 2- 



Levi Munson 

By Cash on account - 



Cr. 



Charles Gray 

By Cash on acot . in fuU 



Cr. 



«imon Pwd Dr. 

^o -^8 gals. N. E. Rum - a ,51 
86 1-3 gals. W. 1 Rum « ,94 



833 

I 

1395 



366 



1534 



1095 



1350 



3870 



»i 



138 

Dr. 



BOOK-KEEPING. 
LEGER. 

SAMUEL BN6LISU 



Dr. 



PETBR PINDAR 



Or- 



1825 


D.K 




$ 


ct 


1825 


D.B. 




t 




Jan. 4 


P. 


To Sundries as per D. Book, 


12 


90 


Feb. 5 


F. 




4 

7 


98 
92 




1 


• 






" 13 


S 


By 6 bnah. Wheat 
Sundries 


















12 


90 



Cr. 



1825 
Jan. 3 


1 


To balance on old account 


212 




182S 

Jan. 4 

Feb. 12 


1 By Cash on account 

2 Cash in fuU 


lis 

100 










ak 










212 


^ 



Dr. 

Jan. 7 
Feb. 14 



STLVESTEB WARREN 



Or 



llTo Sundries 
Sundries 



10 



30 
34 

64 



lft>5 
Feb. 14 



By Sundries 



10 64 



Dr. 

1825 
Feb. 3 
26 



SAMUEL ADAMS 



Or- 



To Cash, on account 
Cash in fall 



126 



161^25 



75 



1825 
Jan. 10 



By Sundries 



288 



Dr. 




LEVI MUN80N 






Or. 


7\m 
Jan: 10 
Feb. 8 


1 


To Sundries 
SundriM 

Amount transferred, page 1 


5 
22 

28 


19 
00 

09 


1825 

Feb. 8 

MarchlO 


2 
3 


By Sundries 

Cash on account 
Amount transferred, 
pagel 


18 
5 

23 


84 

84 



Dr. 






CHARLES GRAY 




1 


Or- 


1825 

Jan. 24 

Blarchll 


1 
3 


To Sundries 

10 gals. W. I. Rum 




5 
12 


59 
09 


1825 
March 7 
April 2 


3 
4 


By Sundries 
Cash in fuU 


5 
12 

18 


59 
50 

09 



Dr. 

HBSr 

Feb: 2 
26 
March 5 
April 2 



SIMON POND 



March 18 



Cr^ 



To 5 gals N: E. Rum 
1 chest Bohea Tea 
4 quintals Fiah 
Sundries 



I I 



2 
35 
17 

38 

"93 



65 

20 

70 
55 



4lBy Scmdries 

Balance, transferred 



16 
93 



70 

85 

5§ 



Dr. 

issT" 

March 11 
» 19 

» 28 



LEVI MUNSON 



Or. 



i 



y 



To amount brought from page 1 
Sundries «» 
4.' 12 gals N; E. Rum 
j Sundries 



I I 



13 
6 

8 

~5& 



98 09 
28 

32 
69 



1825 
April 8 



By amt. br. from page 1 
Cash on account 
Balance, traaafemd. 



23 



55 



84 



10 25 



60 



Dr. 



ZERA COLEMAN 



Cr. 



1826 








^"^ 


1825 1 








M-N 


Jan. 13^ 


I 


To 3 qvintalfl Ftih 


12 


75 


Feb. 16 


3 


By 233 lbs Pork 


10 


48 






1 










Balance, transferred. 


2 


27 




__^ 




. 


• 








12 


75 



Dr. 

1825 
Jan. 3 



lITo balance on old account 



JOHN KELLEY 

1S55 



Cr 



122 



11 Jan. 13 I 
II Feb. 8 I 



llByCftshon account 
2| Cash in full 



I 50 

J? 
122 



Dr. 



TITUS COLE 



Cr 



1825 1 . 
Feb. 20 ' 3tTo Cash in full 



I i94l«l| L«?f I J 



f^b.9 I 31 By Sundries 



I194I 



194198 



£8 



BOOKKEEPINa 
LEGER. 

JOHN STRONG 



159 

Or 



1825 

Jan. 13 
Feb. 14 



To Cash on account 
Cash in Aill 



46|75 
9925 

146100 



1825 
Jan. 3 



By balance on old acct |l46| 

I I 



Br. 



CALVIN OWEN 



1825 

Feb. 3 

March 7 



Qr 



2 T" Sundries | 4 69 March lol 4« 
3| 5 3-4 lbs Hyson Tea 6 84 . j 

I 1153' I * 



1825 I I 
March lOi 4lBy Cash in full 



I" 



53 



Dr. 






THOMAS SCOTT 


, 


<:r. 


1825 . 
Jan. 3 1 


1 |To balance on 


1 1 1 ^^^^ \ 
former account! 16f | Feb. 5 | 


2 By Cash in full 


16 


J^r. 






DAN BURT 




Cf 


1825 I 

Feb. 10 1 


2 To Sundries 




1 1835 
7 ^Marcb 4 


slfiyCash in full 


7 


Vr. 


• 




PHILIP CARTER 




Qr. 


1825 1 
Feb. 10 ' 


StTo Sundries 




1 1 1825 
* 11I6& March 15 


4 By order on J.Tinker for llf65 


Hr. 




I 


JOHN DANA 




Cr. 


1825 

Feb. 11 


1 » 
S'To 4 gals of Wine 


1 rl ^**^ 1 

' 71 'March 22' 


Jfiy Cash in full 


7 


I>r. 






DAVID TERRY 




o, 


1825 
Jan. 3 ' 


1 To balance im 


1 I 11 ^«^ t 
old accounts ' \V '^ Feb. 12 ' 


2 By Cash in full 


N 



Dr. 



FELIX 8TORRS 



Cr 



1825 

Feb. 18 

March 14 



To Cash on aecount 
Cash in full 



138 
100 



238 



1825 I 
Jan. 3 ' 



IBy 



balance on old act. 



238 



I \ 



Dr. 




DAVID FRENCH 




Or. 


1825 

Feb. 14 

31archa4 


sIto 8 quintals of Fish 
4 Sundries 




850 
5 45 

"T3^ 


1825 
March 30 

1 


4lBy Cash in full 

1 


13 95 


Dr. 




AARON POTTER 




Cr. 


1826 
Feb. 16 


3 


To Sundries 


49 

1 


05 


1825 
March 15 


4 By Gash on acoount 
1 Balance 


25 
23 

49 


50 
» 
15 


Dr. 




CEARLES LYMAN 




Cr 


1825 

March 7 


' 3IT0 612q«intalBFi8h 


i 1 1825 
' 27 63lMarch92 


A^^y Cash in full 


27 68 


Dr. 




AUGUSTUS YOUNG 




«C 




1825 

March 7 
31 


3 To 112 1-2 lbs Sugar 

4 13 lbs Coffee 


1 ^ .1825 1 
12'38 Mareh3l' 

l5iM| 1 


4 


By Sundries 


15 

1 


Dr. 




JAREDHILL 




Cr 


1825 
March 1 


1 3'To Sundries 


1 1 1825 
' 24'25 March 26 


4 By Cash in full 


24 25^ 


Dr. 




NOAH DREW 






i 


> 



1825 

March 261 



I J 



4 To Sundries 
I Balance 



21146 
^j90 

47>25 



1825 



March 8! 

. t 



3 By 1 hhd. W I. Rum 



47l2-> 
I 



I I 



160 



A 

Adams, Samuel 

B 

BorL Dab 

C 

Carter, Philip 
Cole, Titat 
Coleman, Zetah 

D 

Dana, John 
Drew, Noah 

£ 

Engliab, Samoel 

F 

French, David 



P 
1 

2 

2 
1 
1 

2 
2 

1 

2 



BOOR-KEEPING. 
Index to the Leger. 

G 

Oraj, Charles • 1 

H 

Hill, Jared . t 

K 

KeUy, John . 1 



L 

Lyman, Charles 

M 

Munson, Levi 

O 

Owen, Calvin 



2 



P 

PijDdar, Peter . 1 
Pond, Simon • 1 

P«tter, Aaron . 2 

s 

Scott Thomas . 2 
Storrs, Felix . 2 

Strong, John . 2 

T 

Terr/, David • 2 

W 

Warren, Sylvester I 

Y 

Toung, Augustus 2 



2 



Book-KeepiDg by Single Entry, shows clearly the state of ac- 
counts with individuals dealing on credit, but does not exhibit the 
true state of his affairs to the book keeper hjmseif. If therefore he 
wishes to know his profits or losses by his business, he must take 
an inventory of his stock on hand, balances on book and ready mon- 
ey, and this inventory compared with that taken at the commence- 
ment of business, win show the gain or loss by trade. 

Inventory taken from the foregoing example ; April 3, 1825. 



Money on hand • £468.54 

148^ lb. Coffee, a 18 27.01 

1533^ lb. Sugar, a 09) 126.66 

1:22^ lb. H. Tea, a gl 122.25 

233 lb. Bohea Tea, a .40 93.20 

23) e. W.I. Rum, a .75 ir.62 

58 gals. N.E. Rum, a .42 24.36 

87 gals. Molasses, a .28 24.36 

69 gals. Wine, a 81.31 90.39 

Carried up 994.39 



Produce on hand 
Due me as per Leger 

I owe as per Leger 



Brought up 994.39 



50.75 
124.27 

1169.41 
£5.80 



Net Estate, Ap. 3, 1 825 1 143.61 
Net Estate, Jan. 3, 1 825 1060.50 



Net gain in 3 months £83.11 



8. BILLS OF PARCELS. 



JV'o.I. 

MonroTia, J an/ 25, 1825. 
Mr. Oliver Dvrancx, 
Bought ofJ^r Oeorge Merchaniy 
8yds. of Camblet, at 5] $6.67 

Syds. of Bockingr, at 3|6 - 1.75 
3yd8. of Bmabazett, at 2)3 1.12 
5 yd. of Plu?'^ at 10|6 0.55 



Cbarg^ed hi account. 



$10.09 



J>ro. IL 

Peru," Dec. 29, 1824. 
Mr. Mason Prior, 
Bought of John Lurcher^ 

One pair of Oxen - $67.00 
Four Cows - - 49.50 

^ Received pa3rment, $116,50 

JoBzr LURCHXH. 



OF NOTES AND BONDS. l6l 

8. OF W0TE8. 

JVo. J. 

Overdean, Sept IT, 1822. — For value received I promise to pay to 
Oliver Bountiful, or order, siitj-thrce dollars, fiftj-four cents, on 
demand, with interest after three months. William Thusty. 

Attest, Timothy Testimony. 

JVo. //. 

Billfortt Sept \7, 1822. — For valae received, I promise to pay to 
O. R. or bearer, . dollars — cents, three months after date. 

Peter Pencil. 
JVo. IlL By two Persons. 

Srian, Sept 17, 1822. — For value received, we jointly and sever- 
ally promise to pay to C. D. or order, — dollars — cents on 
demand with interest. Alden Faithful. 

Attest, Constance Adley. James Fairface. 



4. OF BONDS. 

JSi Bond ivith a Condtioufrom one to another. 

KNOW all men by these presents, that I, C. D. of l&c. in the county of 
|(c. am held and firmly bound to £. F. of &c. in two hundred dollars, to be 
paid to the said E. F. or his certain attorney, his executors, administrators, 
or assigns, to which payment, well and truly to be made, I bind myself, 
my heirs, my executors and administrators, firmly by these presents. Sea- 
led with my seat. Dated the eleventh day of ' in the year of oar 
Lord one thousand eight hundred and twenty* two. 

The condition of this obligation is such, that if the above bound C. D. his 
heirs, executors, or administrators, do and shall well and truly pay, or 
cause to be paid unto the above named £. F. his executors, administra- 
tors, or assigns, the full sum of two hundred dollars, with legal interest 
for the same, on or before the eleventh day of - next ensuing the 

date hereof: then this obligation to be void, or otherwise to remain in full 
force and virtue. 
Signtdy 4rc. 

•3 Vi^Hition of a Counter Bond^ or Bond of Indemnity^ 
wftere one man becomes bound for another. 

THE condition of this obligation is such, that whereas the above named 
A. B. at the special instance and request, and for the only proper debt of 
the above bound C. D. together with the said C D. is, and by one bond 
or obligation bearing equal date with the obligation above written, held 
and .firmly bound unto E. F. of &c. in the penal sum of — ...^ dollars, 
conditioned for the payment of the sum of &c. with legal interest for the 
same, on or before the — day of ■ next ensuing the date of the said 
in part recited obligation^as in and by the said in part recited bond, with 
the condition thereunder written, may more fully appear: If, therefore, the 
said C. D. his heirs, executors, or administrators, do and shall well and tru- 
ly pay or cause to be jpaid unto the said E. F. his executors, administrators, 
or assigns, the said stfm of 4rc. with legal interest of the same, on the 
said ' ' day of, 4rc* next ensuing the date of the said in part recited 
obligation, accordjiqjgo the true intent and meaning, and in full discharge 
and satisfaction unm said in part recited bond or obligation : Then, ^. 
•otherwise, ^c. * 

• 1%. 



162 . OF DEEDS. 

5. OF RECEIPTS. 

JVo. J. 

Sitgrieves, Sept, 19, 1824. Received of Mr. Durance Mhy^ ten* 
dollars in full of all accounts. Okvand Constance. 

JVb. 11. 

Sitgrieves, Sept. 19, £8:24. Received of Mr. Orvand Constance, 
five dollars in full of all accounts. Durance Adley. 

JV*o. ///. Receipt for an endorsement on a note. 

Sitgrieves, Sept. 19, 1824. Received of Mr. Simpson Eastlj, (by 
the hand of Titus Trusty) sixteen dollars twentj-five cents, which is^ 
eudorsed on his note of June 5, 1820. Teter Cheerful. 

J\ro. IV. Ji Receipt for money received on account. 

Sitgrieves, Sept. 19, 1824. Received of Mr. Grand Landike, fifty 
dollars on account. Eldro Slackley. 

^o. V. Receipt for interest due on a bond. 

Received this day of of Mr. A. B. the sum of five 

pounds in full of one yearns interest of £100 due to me on the ■ 

day of last, on bond from the said A. B. I say. received. 

By me, C. D. 

6. OF ORDERS. 

JSTo. I. 

J^lr. Stephen Burgess, — Sir, ' 

For value received, pay to A. B. ten dollars, and place the same 
to my account Samuel Skinner. 

Jirchdale, SepU 9, 1824. 

JVo. IL 

Sir, Boston, Sept. 9^, 1824. 

For value received, pay G. R. eighty-six cents, and this with hi&> 
receipt shall be your discharge from me. Nicholas Reubens. 

To Mr. James Robottom. 



7. OF DEEDS. 
J\ro. 1. tS Warrantee Deed. 

Know all men by these presents, That I, Peter Careful, of Bridge- 
water^ ia the County of Windsor, and State of Vermont, gentleman, for and 
in consideration of one hundred and fifty dollars,, and forty -five cents, paid 
to me by Samuel Pendleton, of Woodstock, in the County of Windsor, and 
State of Vermont, yeoman, the receipt whereof I do hereby acknowledge, 
do hereby give, grant, sell and convey to the said Samuel Pendleton, his 
heirs and assigns, a certain tract and parcel of land, bounded as follows, viz. 

[Here insert the bounds, together irith all the jprivileges and appurtenant 
ces thereunto belonging*^ 

To have and to bold the same unto the said Samuel Pendleton, his heirs- 
and assigns to bis and their use and behoof forever. And I do covenant 
with the said Samuel Pendleton, his heirs and assigns, that I am lawfully 
seized in fee of the premises, that they are free of all incumbrances, and 
that I will warrant and defend the same to the said Samuel Pendleton, his 
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lieirs and assigns forever, against the lawful claims and demands of all 
persons. 

In witness whereof, I hereunto set my band and seal, this day of 

'- in the year of our Lord one thousand eight hundred and twenty. 

Signed, sealed, and delwtred > Peter Careful. O 

in 'presence of J 

L. R. F. G. 

^(?, IL Quitclaim Deed* 

Know all men sr tbese presents^ That T, A.' B. of, &c. in considcra- 
'tion of the sum of — dollars, to me paid by C. D. of, &c. the receipt 
whereof I do hereby acknowledge, have remised, released, and forever quit- 
<;laimed, and do by these presents remit, release, and forever quitclaim 
■nnto the said C. D. his heirs and assigns forever [Here insert the premises.] 
To have and to hold the same, together with all the privileges and appur- 
tenances thereunto belonging, to him the said C. D. his heirs and assigns 
iforever. 

In wiinessy k.c. 



JW. HI. Mortgage Deed. 

Know all men bv these presents, That I Simpson Easley, of ■ 
in the County of ' in the State of — — Blacksmith, in considera- 

tion of — Dollars ■ Cents, paid by Elvin Fairface of ■ 

4n the County of in the State of — — Shoemaker, the receipt 

whereof I do hereby acknowledge, do hereby give, grant, sell and convey 
unto the said Elvin Fairface, his heirs and assigns, a certain tract and par^ 
eel of land, bounded as follows, viz. (Here insert the bounds, together with all 
-ifte priftileges and appurtenances thereunto belonging.) To ha?e and to hold 
the afore granted premises to the said Elvin Fairface, his heirs and assigns, 
to his and their use and behoof forever. And I do covenant with the said 
Elvin Fairface, his heirs and assigns, that I am lawfully seized in fee of the 
afore granted premises. That they are free of all incumbrances : That 
I have good right to sell and convey the same to the said Elvin Fairface. 
And that I will warrant and defend the same premises to the said Elvin, 
his heirs and assigns forever, against the lawful claims and demands of all 
persons. Provided nevertheless. That if I the said Simpson Easley, my 
iieirs, executors, or administrators shall well and truly pay to the said El- 
vin Fairface, his heirs, executors, administrators or assigns, the full' and 

just sum of dollars cents, on or before the day of — — 

which will be in the year of our Lord eighteen hundred and • with 

lawful interest for the same until paid, then this deed, as also a certain 
bond [or note cu (he ca>se may be] bearing even date with these presents, giv- 
en by me to the said Fairface, conditioned to pay the same sum and inter- 
est at the time aforesaid, shall be void, otherwise to remain in full force 
and virtue. In witness whereof, I the said Simpson and Abigail my wife, 
in testimony that she relinquishes all her right to dower or alimony in and 

to the above described premises, hereunto set our hands and seals this - 

day of in the year of our Lord one thousand eight hundred and 

twenty-five. 

Signed, sealed, and delivered > Simpson Easley. O 

in presence of \ Abigail Easley. O 

L. N. V. X. 
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8. OF AN INDENTURE. 

bS. common Indenture to bind an Apprentice. 

THIS Indenture vntneuethy That A. B. bf, k>c. hath put and placed, and 
by these presents doth put and bind out his son C. D. and he the said C. 
D, doth hereby put, place and bind out himself, as an apprentice to R. P. 
to learn the art, trade, or mystery of The said C. D. after the man- 
ner of an apprentice, to dwell with and serve the said R. P. — — from 
the day of the date hereof, until the — day of — — which will be 
in the year of our Lord one thousand eight hundre — — at which^time 

the said apprentice, if he should be Imng, will be tn .^ne years Of age. 

During which time or term the said apprentice his said master well and faith* 
fully shall serve; his secrets keep, and his lawful commands every where 
and at all times readily obey. He shall do no damage to his said master, 
nor wilfully suffer any to be done by others ; and if any to his knowledge 
be intended, he shall give his master seasonable notice thereof! He shall 
rot waste the goods of his said master, nor lend them unlawfully to any; 
at cards, dice, or any unlawful game he shall not play^; fornication he shall 
not commit, nor matrimony contract during the said term; taverns, ale- 
houses, or places of gaming he shall not haunt or frequent : From the ser- 
vice of his said master he shall not absent himself; but in all things, and at 
all times he shall carry and behave himself as agfood and faithful appren- 
tice ought, during the whole time or term aforesaid. 

And the said R. P. on his part doth hereby promise, covenant and agree 
to teach and instruct the said apprentice, or cause him to be taught and 
instructed in the art, trade, or calling of a — by the best way or means 
he can, and also teach and instruct the said apprentice, or cause him to be 
taught and instructed (o read, write, and cipher as far as the Rule of 
Three, if the said apprentice be capable to learn, and shall well and faith- 
fully find and provide for the said apprentice, good and sufficient meat, 
drink, clothing, lodging an4 other necessaries fit and convenient for such 
an apprentice, during the term aforesaid, and at the expiration thereof, 
shall give unto the said apprentice, two suits of wearing apparel, one 
suitable for the Lord's day, and the other for working days. 

In testimony whereof, the said parties have hereunto interchangeably 

set their hands and seals, this said day of ■ in the year of our 

L6rd one thousand eight hundred and f Seal^ 

Signed, sealed, and delivered > (Seal) 

in presence of S (Seal) 
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